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The following pages are chiefly the work of the late 
Robert* H. Baird, well known as an expert cotton 
spinner. But, as the manufacture of cotton is rapidly 
progressing, and his manuscript was written some few 
years since, it was found necessary to make such ad- 
ditions to it, as would bring the subject up to the pre- 
sent time. It is npt theTintention of this treatise, to 
give a perfect description of cotton machinery, such 
as is at present in use; the chief object is, to furnish 
the managers and foremen of cotton factories with a 
guide, by which to calculate the draught and twist of 
tfie various machines, and afford them some assistance 
in managing the machinery. 

But little could be said on the subject of weaving, 

iks it has been already ably treated of in other works 

of merit; still, a treatise on weaving is very much 

needed, particularly on plain weaving. But, as this 

subject, if fully developed, would occupy more space 

and absorb more means than can be assigned to it in 

this instance, we hesitated about entering fully upon 

it at this time, and intend, at' some future period, to 

offer to the public an elaborate work on weaving. 

(iU) 



IV . ' PREFACE. 

The large amount of capital invested in cotton plan- 
tations, in mill-seats, buildings, water-works, steam- 
engines, and all the machinery required for the manu- 
facture of cotton goods, the number of persons that 
are employed in perfecting these manufactures, and 
the value of the articles manufactured, all entitle the 
cotton manufacture in this country to a claim upon 
our particular attention. 

It is evident that the manufacture of cotton has 
become a very jmportant branch of our national in- 
dustry, and that a practical work upon this subject, 
the first of the kind published in this country, explana* 
lory of the movements of cotton machinery, and of 
the various processes used in the manufacture of the 
goods, together with plain and practical rules for as- 
certaining the best modes of operating the various 
complicated machines used in this highly important 
manufacture. Cannot fail to be interesting to all the 
parties engaged therein. 

This work is intended for the mutual advantage of 
employers and operatives ; and, as the interests and 
welfare of both are inseparably identified, the motto, 
" united we stand, divided we fall," is truly applicable 
to cotton growers, mill owners, atid operative cotton 
spinners. 
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AMERICAN COTTON SPINNER. 



INTRODUCTION, 

« 

In k work of this nature; it may not be considered inappli- 
cable, to introduce a brief sketch of the rise^ progress, and 
present state of the cotton manufacture in the United States. 

The rapid growth and prodigious magnitude of the cotton 
manufacture in this country, are unparalleled in the history 
of industry. In 1790, the first cotton mill, with machinery 
on the Arkwright principle, was erected in Pawtucket, Bhode 
Island, by the late Samuel Slater. The first spinning machine 
was, what is called a water frame, containing twenty-four 
spindles : it was on the throstle principle. This was the 
humble origin of a system in this country, destined to exer- 
cise a mighty aiid growing influence over the interests of 
this great Kepublio. 

Since this first machinery was in operation, the advance- 
ment and extension of the cotton manufacture is truly as* 
tonishing; it has caused hundreds of populous cities, towns^ 
and villages to spring up, as if reared by some magic influence, 
where, a few years ago, nothing was seen but a barren wilder- 
ness. The cotton manufacture continued to spread from thia 
2 (13> 



14 AMERICAN COTTON SPINNER. 

time up to the War of 1812, which gave the manufactures a 
strong impulse. There were several small mills in Khode 
Island in 1807. Jn this year, the Globe Mills, in Phila- 
ladelphia, ware erected : a Mr. Davenport was the principal, 
and Dr. Eedman Coxe wa** rcanected with it. In 1812, 
there were in Khode Island thirty-three cotton factories, con- 
taining 30,663 spindles. In Massachusetts there were twenty 
mills, with 17,371 spindles. An impression, favourable to 
the protection of ^domestic manufactures, was everywhere 
manifested. At the close of the war, in 1816, Mr. Jefferson 
had changed his views on the subject of manufactures, and 
expressed himself as follows : • " To be independent of others 
for. the comforts of life, we must manufacture, ourselves } we 
must place the manufacturer by the side of the agriculturist. 
Experience haa taught me that manufactures are as necessary 
to our independence as to our comfort." But those patriotic 
sentiments were not the sentiments of the majority in Congress. 
The importations of 1815 and '16 were carried to a most ex- 
travagant Qxtent ; the country was completely inundated with 
foreign manufactures. Mr. Dallas, the Secretary of the Trea- 
sury, reported a tariff, the adoption of which would have 
afforded tolerable protection to the majority of our manufac- 
turers. '^The tariff" (says the late venerable and truly pa- 
triotic Mathew Carey, in his "Appeal to Common Sense,'*) 
" he (Mr. Dallas,) proposed, claimed a high degree of atten- 
tion, but received -very little from Congress, who cut and 
carved it most unmercifully." The capital invested in manu- 
facturing establishments at that time, amounted to about 
$60,000,000. The amount of importations during the two 
years was about $180,000,000. Although the most moving 
petitions and pathetic appeals were poured into Congress from 
all the mann&cturing districts, portraying in the most vivid 
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eolours their sufferings and distress, it was all in yain. Manj 
of the members of Congress zealously contended for the adop- 
tion of Mr. Dallas' tariff, but to no effect. . 

Throughout the years 1817, '18, '19, and '20, ruin and 
desolation spread among the manufacturers. In 1822, Mr^ 
Baldwin's tariff was brought before Congress; it was bitterly 
opposed; but, with several modifications, it pa£»ed into a law^ 
in 1824. The drooping spirits of the manufacturers had been 
sustained by the anticipation of this result. Although the 
increase of the duties was not sufficient, to prevent the market 
from being glutted with Briti^ gogds, tbe manufactures gra- 
dually improved, and even increased. 

In the year 1820, Captain John Towers erected the first 
mill in Manayunk, Pennsylvania; and, in the same year, 
I^c Baird rented an apartment in this mill, and spun the 
first cotton yarn ever manufactured in that place. In 1818 
the Canal was in process of constrilction, and there were only 
two small cottages on the space now occupied by this thriving 
manufacturing town. 

Astonishing as has been the increase of the various manu- 
facturing towns and villages in the United States, Lowell, in 
Massachusetts, surpasses everything of the kind that has been 
witnessed within the memory of man. In the year 1819, 
Mr. Kirk Boot, of Boston, with a party of friends, visited 
that place as sportsmen, seeking amusement. Mr. Kirk Boot, 
being a highly intelligent and quick-sightttd gentleman, per- 
ceived the advantages it afforded for the location of mill>sites. 
It was then a poor barren district, containing but a few houses, 
and inhabitants, who supported themselves principally by 
fishing in the Concord and Merrimack rivers, which unite at 
this point. A company of wealthy men was formed in Boston, 
who purchased the land and water privileges 
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The Lowell manufectures represent at present about a mile 
of mills, filled with machinery. These fsustories extend from 
Pawtucket Falls to the Merrimack river, in a continuous line. 
The first corporation was organized in 1822, under the name 
of the Merrimack Manufacturing Company, for the manufac- 
ture of prints and sheetings : this establishment employed 
last year 2050 hands. The twelve manufacturing companies 
of Lowell were incorporated in the following order : — 

Merrimack Manu&otunng Company, in 1822, with a capital 
of $2,000,000. TherQ are six mills, exclusive of print works ; 
these mills contains 67,^65 s][>indles, and 1920 looms, which 
produce 345,000 yards of cotton cloth every week. 

Hamilton Manufacturing Company, in&rporated in 1825 ; 
capital stock, $1,100,000. This Company has four mills and 
printworks, 36,228 spindles, and 1086 looms; which pro- 
duce 180,000 yards of prints, fiannels, and sheetings. They 
employ 1200 hands. 

Appleton Company, incorporated in 1828. Capital stock, 
$600,000. -They have two miHs, with 17,920 spindles and 
600 looms, producing about 130,000 yards of sheetings and 
shirtings per week. This Company employs 520 hfinds. 

Lowell Manufacturing Company, incorporated in 1828, 
capital, $900,000; has two mills, 220 cotton, and 60 carpet 
power looms, whic}i make 6,500 yards of carpeting, 40 
woollen rugs, and 95,000 yards of cotton cloth, weekly; 880 
persons are employed. 

Middlesex Company. This Company was incorporated in 
1*830, ffith a capital ^of $600,000. They have four mills, 
and various dye-houses, 16,340 spindles, with 45 looms for 
broad-cloth, 325 looms for cassimere, and make 18,957 yards 
of cassimere, and 2334 of broad-cloth per week. This Com- 
pany employs 1750 hands. 
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Suffolk Mills; incorporated in 1830. Capikl, t600,000. 
They have 14,448 spindles, 488 looms, make 100,000 yards 
of drillings per week^ and employ 500 operatives. 

Tremont Mills. Incorporated in 1830; capital stock, 
$600,000. This Company owns two mills, containine 14,560 
spindles and 517 looms, which produce 120,000 yards of 
sheetings and shirtings weekly : 500 hands employed. 

Lawrence Manufacturing Company. This Company was 
incorporated in 1830, having a capital of $1,500,000. They 
have five mills, 44,500 spindles, and 1260 looms, and pro- 
duce per week 260,000 yards of printing cloth, sheetings and 
shirtings, on which 1400 hands are engaged. 

Boot Cotton Mais, commenced 1835. Capital, $1,200,000. 
This Company has five mills and a picking house. They run 
41,712 spufidles and 1338 looms, worked by 1100 hands, 
which make every week 220,000 yards of drillings, shirtings, 
and printing cloth. 

Massachusetts Cotton Mills; incorporated in 1839. Capital, 
$1,800,000. Six mills, 45,720 spindles, 1459 looms, 1500 
hands ; make 475,000 yards of sheetings, shirtings, and dril- 
lings every week. 

Lowell Bleachery, formed in 1832; $210,000 capital. It 
employs 220 hands, who bleach 4,000,000 pounds, and dye 
2,000,000 yards annually. 

The Lowell Machine Shop. An extensive establishment, 
employing 700 hands. » 

There are two Savings Banks, in which the principal de- 
positors are the factory operatives. There is a hospital for 
the sick, under able management. The population of Lowell 
was, in 1820, 200; it is now swelled to 35,000 inhabitants. 

The average wages of females is $2 per week; men receive 

80 cents per day, exclusive of their board. Each Companj 

2* ' 



18 AMERICAN COTTON SPINNER. 

has their own boarding-house, toaccommodate their own help. 
The wages are paid in cash, regularly every month. 
' Amongst the numerous towns which have sprung into ex« 
istence, .and whose rise can be attributed to the infiuenee of 
manufactures, may be mentioned Waltham, Patterson^ Ware, 
Fall River, Taunton, Pawtucket, Lawrence, Adams, New 
Market, Mattewan, Norristown, Pa., and Gloucester, N. J. 

In 1840, there were in the United States about 1025 cot- 
ion mills, containing about 2,112,000 spindles, of which there 
were, 

In the State of Massachusetts, about 310 cotton mills. 
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Several of these were small establishments, with not more 
than 1000 spindles ; there were also numerous small factories 
in the Western and Southern States, which are not included 
in the above statement. 

The power-loom, and the process of printing calico by ma- 
chinery, are the crowning sequels to the machines used in 
the manufacture of cotton. These have  completed a series 
^ perhaps, the most perfect inventions ever presented to the 
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W€j;ld, whether as regards the mechanical excellence of their 
operations, or the attendant results. Before the introduction 
of calico printing, the cotton manufacture in the United 
States was considered to be in such a precarious condition^ 
that no one would venture on the manufacture of the finer 
fabrics ; but since calico printing has been well establishedi 
the manu&cture of cotton' may be said to be built upon a 
permanent basis. The home consumption of cotton prints is 
immense; and our domestic prints, of t^e better kind, as well 
as our shirtings, sheetings, bed-ticks, jeans, fustians, sail-cloth, 
&c., are much more durable and substantial than the French 
or English goods of the same description. Jhe American 
cotton goods enjoy the preference in South America, China, 
Siam, the East Indies, &c., and, indeed, wherever they have 
made their appearance. 

In 1840, there were in operation in the United States, 

1025 cotton mills, containing 2,112,000 spindles. 

Cotton used annually 106,000,000 pounds. 

Capital invested in cotton manufae. . . $80,000,000 

Annual value of cotton manufacture . 860^000,000 

Id the same year, there were in operation, 29,736 spindlea 
in Maine; 196,173, in New Hampshire; 669,096, in Mas- 
sachusetts; 618,817, in Ehode Island; 181,319, in Connec- 
ticut ; making an aggregate of 1,690,140 cotton spindles ixx 
those five States. 

The number of spindles in operation at the present time, 
1850, has been computied at 2,500,000 ; Which shows an in- 
erease of twenty per cent, within the last ten years. 

The following table, which we take from the Scientific 
American, shows more distinctly the progress of the cotton 
manufacture in this country :— 
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^•^' "^ET "S^ ""ss^' "m^" *^«?. 

1838 .. 14,000 .. 47,000 .. $9,287,200 •..$4,368,000 ..$13,655,200 

1839 .. 15,000 .. 50,000 .. 9,^80,000 .. 4,680,000 .1 14,560,000 

1840 .. 15,500 .. 52,000 .. 10,275,200 .. 4,836,000 .. 15,111,200 

1841 •• 13,800 .. 46,000 .. 9,089,600 .. 4,305,000 .. 13,395,200 

1842 .. 16,500 •• 55,000 .. 10,868,000 .. 5,148,000 .; 16,016,000 

1843 .. 17,000 .. 69,000 .. 11,658,400 .. 4,304,000 .. 16,962,400 

1844 .. 20,000 .. 66,000 .. 13,041,600 .. 6,240,000 .. 19,281,600 

1845 .. 22.000 .. 72,000 .. 11,227,200 .. 6,864,000 .. 21,091,200 

1846 .. 23,000 .. 75,600 .. 14,820,000 .. 7,176,000 .. 21,996,000 

1847 .. 25,000 .. 85,000 .. 16,796,000.. 7,800,000 .. 24,596,000 

1848 .. 27,000 .. 95,000 .. 18,772,000 .. 8,434,000 .. 27,196,000 

This shows^ an immense increase^ and^ in the mean time, 
leads to the contemplation of the aptitude of the cotton trade 
and manufacture. 

The general magnitude of the cotton trade may be esti- 
mated from the following data. 

The importation of raw cotton into England, in the year 
1845, was 721,979,953 pounds; of which 626,650,412 
pounds were from the United States : 42,916,332 pounds of 
this was exported to other European States. 

In 1846, the value of cotton goods manufactured in Eng- 
land, exclusive of the home consumption, was £25,599,826 ; 
£1,016,146 of which was in small wares, £7,882,048 in 
twist and yarn, and £16,701,632 in other descriptions of 
goods. 

The subjoined statement will give an approximate estimate 
of the importance and extent of the cotton manufacture 
diroughout the entire civilized world,: 

The number of spindles employed in the manufacture of 
lOtton in various parts of the world, are 28,985,000. These 
«re distributed as follows^: — Great Britain, 17,500,000; 
France, 4,300,000; United States, ^,500,000; Germany, 
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815,000; Russia, 700,000; Switzerland, 650,000; Belgium, 
420,000; Spain, 300,000; Italy, 300,000. Of the 2,500,000 
in the United States, 150,000 are in the Southern States, and 
100,000 spindles in the Western States. 

The immense amount, of capital invested in the growth and 
manufacture of cotton, and the great number of persons who 
are thereby furnished with employment, render it a subject 
of great importance. It must proceed and increase ; measures 
must be adopted to regulate the system consistently with free- 
dom and good morals. We cannot neglect this with impu- 
nity ; the whole community is interested in the course to be 
pursued relative to this business. Industry and talent must 
be called into action for the promotion of the best possible 
order in manufacturing establishments, such as will be satis- 
hctory to aU parties concerned : there should be no variance, 
no discord, on a subject so intimately connected with the pros- 
perity of all America. 

In proportion to the increase of manufactures, and the in- 
troduction of improved systems^ of management in factories, 
(in which we have hitherto surpassed all other nations,) the 
prices of manufactured articles will generally depreciate, thus 
making their products accessible to all. This is strikingly 
exemplified in the following exhibit, referring to the fsucionea 
in Lowell, Massachusetts, which we have compiled from the 
Report of the Secretary of the Treasury. The gradual de- 
dine in the prices of cotton goods is thereby rendered very 
apparent. 

In 1835, the Lawrence Company sold stout -brown sheet- 
ings, 37 inches wide, for 12 cents per yard; in 1849, the 
8ame goods were sold at 7 cents per yard. In 1835, the Tre- 
mont Company's stout brown sheetings, 37 inches wide, sold 
at 10 J cents per yard; in 1849, the same description of goodie 
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sold at 6 cents per yard. In 1835, the Boot Company ^old 
stout brown drillings, 30 inches wide, for 14 cents per yard ; 
and, in 1849, at 7 cents. In 1835, the Tremont Company^s 
brown shirtings sold at 8 cents per yard; and, in 1849, at 4 
cents. 

The printed calicoes, manufactured by the Merrimack Com- 
pany, show the following decrease in price : — 
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Our factories generally, and the cotton manufactures parti- 
cularly, are at present much affected by the importation of 
foreign goods, said to be caused chiefly by too low a tariff on 
those importations. We do not feel inclined to investigate 
the truth of these assertions ; yet, it is a fact, that the manu- 
facturers in this country suffer to a greater extent than those 
of England. One consideration, however, may be brought 
to bear against the policy of a protective tariff, or, in other 
words, against the prohibition of foreign cotton goods. The 
United States are producers of raw cotton, as well as of mar 
nufactured cotton goods, and are, at the same time, the largest 
consumers of those goods, whether domestic or foreign. The 
nett profits on raw cotton, realized by the cotton-growing 
States, probably amounts at the present time to $40,000,000 
per year. The question now arises: whether these profits 
can be secured to the United States by the exclusion of 
foreign goods ? Whether the manufacturers of cotton goods 
can secure thau cjura to the Union by the exportation of their 
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products ; or, at least, the above amount, minus the profits on 
the imported goods? The value of cotton goods imported 
into the United States, after deducting the amount re-ex- 
ported, was. 

In the year 1844 $13,286,830 

" « 1846.. 13,860,729 

" « 1846... .s 12,857,422 

« « 1848 17,205,417 

" « 1849 15,182,518 

« " - 1850 . . , 19,685,986 

The value of the manufactured cotton goods re-exported 
from this country during the year 1850, was $4,734,424. 
This proves that the whole actual importation does not amount 
to much. As long as England, or the other European nations 
pay a fair price for raw cotton, which is at present the case, 
good policy would dictate to us to sell it, instead of insisting 
on manui^turing all that our wants require. The number 
of mills at present in operation cannot supply the home 
market, and the organization of new manu&cturing corpora- 
tions tends to the absorption of capital. The questipn, there- 
fore, is, whether capital pays a higher rate of interest when 
invested in the production of raw cotton, than it does in the 
manufacture of cotton goods ? Raw cotton seems to be, at 
present, the most profitable commodity, for, 

The exports of raw cotton for 1850 have been $71,984,616 

" " " « 1849 « « 66,596,887 

« " " " 1848 " « 61,898,294 

« «< « " 1847 " "' 53,415,848 

" " " « 1846 « " 42,787,341 

• This table exhibits the amount of profit derived from the 
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culture of cotton. If the profite on the crop of 1846 were 
but $10,000;000^ which is a reasonable estimate, the profits 
on that of 185Q must have amounted to ^0,000,000. If our 
cotton factories, by the exclusion of foreign manufactures, can 
decure that profit to the Union, it will certainly be good 
policy to exclude all importations of cotton goods ; provided, 
the factories can furnish the article in the market at the same 
prices, or lower than those of the foreign article. If we 
could not find purchasers at reasonable prices for our raw ma- 
terial, we Bhould then act wisely in excluding all foreign 
g6ods. 

The comparative idleness of oui: cotton factories is, no 
doubt, a lamentable prospect; but it would be -unjust to 
charge this result to ihe General Government and the tariff 
alone. The advance in the price of the raw material, conse- 
quent upon the rapidly-increaaing demand, and the partial 
failure of the crops, has as much a tendency to produce this 
effect, as the policy of the government : a high tariff would 
not have prevented the partial stoppage of our fa^ctories: The 
depression of the trade from the above causes is, after all, 
not so sensibly felt : this may be deduced from the following 
table, showing the number of spindles in the mills in die 
New England States, and the propordou of spindles remain- 
ing idle. 

No. of Spindles. No. of Spmdlesi. 
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This proves about one-third of the whole number of spindles 
to be idle. 

If we compare the fore^ing with the following, it will 
show that the manufactures in the New England States are 
not in such a bad condition as those'of the Southern Statto, 
which is certainly owing to a natural cause. 

A committee of the Manufacturers' Convention, held re- 
cently at Richmond, Va., state in their report, that there are 
twenty companies engaged in the manufacture of cotton in 
that State, with^ aggregate capital of 81,800,000. These 
companies run 54,000 spindles when in full operation, all 
producing coarse yam, not beyond No. 20. For some time 
past, these factories have run 22,000 spindles full time, at a 
reduction of 25 per cent, on the wages; 7000 spindles three- 
fourths of the time; and 8000 spindles one-third of the time : 
the remainder of the factories are entirely or partially stopped. 

In Maryland, affairs are not much better than in Virginia. 
Out of 28 mills in that State, but two work full time ; 18 
work short time, and 8 are entirely idle. The total average 
product is less than half the capacity of the mills. 

A great number of very importunate petitions are daily 
presented to Congress for an alterafion in the existing tariff, 
which may effect some change favourable to the manufactu- 
rers of cotton goods. So far as spinners are concerned, wo 
agree with the writer of an article, published in the '^ Scien- 
tific American" of December 7, 1850,. and insert it here, 
convinced of the correctness of its views on the subject in 
question. 

OUR MANTJrAOTURB..^ 

'^ While the sounds of political agitation come floating upon 
every breeze, there are other objects, and other interests which 
3 
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arrest our attention and excite our feelings. There is some- 
thing sad; yea, even solemn^ in beholding the dilapidated 
mansion^ or the mined homestead ; ' and more than once we 
have been painfnlly thrilled at seeing a millstone in some 
lovely vale, lying silent and broken amid the debris of the 
once busy mill^-^the stream still singing sweet, but no re- 
sponse coming from the laughing hopper or the merry wheel. 
With such feelings we now hear the reports of factories stop- 
ping and closing up their labours. There is no sight which 
conveys a deeper sensation of ^ sadness lone/ than Uiat of a 
fiictory, once jocund with the sound of an hundred voices, and 
the gleesome hurling of throstle and loom, standing, tall, de- 
serted-looking and silent. The once-busy wheel, which gave 
motion to thousands of spindles, and hundreds of shuttlesi 
stands gloomy and motionless, like a worn-out war-steed. The 
bell that once clanged cheerily at the evening hour, no more 
calls out hundreds of gladsome toilers, gushing home through 
the fiictory doors, to enjoy the evening's recreation and repose. 
There are many deserted oriental cities, which have no doubt 
been depopulated by war, famine, and pestilence; these have 
their counterparts in oui: suspended factories and noiseless 
mills. In them 

" < No more the spindle twirls the slender thread, 
No more the shuttle flies to win the worker's bread.' 

'< From Rhode Island, that busy cotton cloth-making hive, 
we learn that about seventy factories have stopped; from 
Lowell, and our eastern nf>viu£su3turing villages, we hear, the 
same ominous reports, ai Maryland, in the Patapsco Valley, 
'dlenoe reigns ' and even from the sunny south we hear of 
depression and suspension of manufacturing operations. From 
east, wefit, north, and south, ' the times are bad, the cotton 
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maim&ctaTers saj/ and ihey say so iiralj. The important . 
question in sucli a case is, ^ What is the cause V One sajSy 
' a highef tariff is wanted f another says, it is owing to the 
high price of cotton ; and a few among the great many say, 
'it is owing to mann&ctoring too many coarse goods.' The 
first question is a political one, bxiH we therefore will not dii^ 
cuss it. The other two are so entwined together that we must 
and readily can establish their truth or fiilsity. If th^ de- 
mand for cotton cloth was equal to the supply, the high price 
of cotton would be paid by the consumer; for, if cloth must' 
be had, it makes no matter whether its price be one shilling 
or one and dxpence. There is every reason to believe that 
the supply has been greater than the demand, for the coarse 
cotton manu&ctures of Britain have long been in a depressed 
sta^, the exports being less for the last two quarters in every 
kind of cotton manu&cture : and taking this into conddera-' 
tion, along with the great number of our factories which have 
done but little for the past six months, we should have ex- 
pected some clearance of goods in the markets, fOid a respect- 
able advance in the prices, to meet the corresponding high 
price of cotton ; but no such appearance of demand for goods 
b manifested^ or rather, the markets are as glut-full of cheap 
goods as ever. The merchants always like to sell cheap;, 
they care not for the manu&cturer's interest, only give them 
cheap goods to sell. It is a commercial fact, too, that ^when 
prices are once lowered to a fixed standard for some time, it 
is almost impossible to elevate them above it, however great 
the necessity may be for doing so.' It is our opinion, that 
there have been too many of our &ctories engaged in making 
eoarse cotton goods. At the North this is self-evident, for 
«oarse goods can be manufactured cheaper at the South, and 
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with the great number of factories now in operation in Qeorgia, 
Alabama, Tennessee^ South Carolina, and some otiier States, 
how can it be expected that onr northern mann&ctorers can 
long keep the field against them — ^they cannot do it. Leaving 
the political question out of sight, there is one remedy which 
we would suggest, that is, to go into the manufacture of finer 
fabrics, give jour cotton more labour, employ more skill, and 
spend more for fine machinery. If you do not take our ad- 
vice, there is a brave chance for you to lose all your machinery, 
factories and all. Cotton, at 6<2. per pound, if it requires only 

^ the labor of 6<f. to make it sell for 12d., (the cloth weighing 
one pound we mean,) if the cotton rises in price to 12d., 
then the goods would have to be sold for 50 pea cent, more, 
to meet the rise in the raw material. On the other hand, if 
cotton at 6d. requires 12d. labor to sell it for ISd,^ tben if 

• cotton rises to 12(2., it requires only the advance of 25 per 
cent, to make the goods pay. Everybody knows that it is 
easier to get an advance on high than on low-priced goods ; 
this is the reason, the advance is less in proportion than otk, 
&e low-priced' goods. 

''It is difficult to get stockholders of joint-stock companies 
to make wise and reasonable changes in machinery, &c., even 
when backed up with urgent requests by able agents of Moto- 
rics ; this is. the reason why those fiwtories are generally 
most successfiil, whose head stockholder has the ability, and 
is chief manager. We know of a factory, not above sixty 
miles from New York, the machinery of which has paid for 
itself over and over again ; and although the very first quality 
of machines are made in the machine shop, for other factories, 
the old mill displays looms twenty-five years old. This should 
not be : our manufacturers must adopt some new measured. 
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• ' 

ipeedily and decisively^ What we have suggested may not, 
if acted npon^ result in a complete remedy for the eidls set 
forth, but our suggestions are certainly of a remedial cha- 
racter; and we have no doubt that, if they were acted upon, 
many of our Victories, with their machinery, spindles, and 
looms, now gaunt and silent like dry bones, would soon be- 
come animate with vitality; health, and prosperity/' 
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REMARKS ON THE PLAN OP A FACTORY BUILDINQ, 

DIMENSIONS or THE BUILDINO. 

• 

The dimensions of the building will, of course, depend on 
the number of spindles, or machinery, it is intended to con- 
tain. When this is settled. upon, and the number, size, and 
dimensions of the WiUejs, Spreaders, Cards, Drawing Frames, 
Speeders, Throstles, Mules, Spooling Machines, Warping 
Mills, and Loom^, with the space they will occupy, ascertained, 
a plan is drawn out on an accurate scale; particular care being 
taken to arrange all the machinery in proper order, and in 
' such a systematic method, as will prove the most advantageous 
in fiicilitating with despatch and convenience the several ope- 
rations. The various machines must be placed so as to allow 
the necessary spaces for passages and stands for the hands. 
When this is done, the walls of the building are drawn on tho 
same scale as the niachines, around the machines. By these 
means, we obtain a correct knowledge of the proper dimen- 
sions of the building, together with the places where the shafts 
and machinery are to be placed, before a stone is laid. K this 
plan is adopted, it will save a great deal of confusion and 
trouble, attiended with expense and loss of time. A building 
erected on this plan, will proceed on a sure and regular system ; 
where there will be a place for everything, and everything in 
its place. 

PLAN OF BUILDING. 

Costly establishments have been erected, without taking 
the necessary precautions in the firsts place: they are ever 
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after in a state of disorder aiid confbsion, owing to the im- 
proper planning of the house, and injudicious placing of the 
machinery. It then heoomes necessary to make alterations 
and changes in the position of the machines, or else work 
them to a great disadvantage ; this might all have been pre* 
vented; by following the plan here laid down. 

It IS based upon an error, though a rather common one' 
amongst Factory owners, that it is a saying and an economical 
measure, to pack as much machinepy as possible into a given 
number of superficial feet, without paying regard to the ne- 
cessary room or space required to work the machines to proper 
advantage. 

The most convenient plan of making calculations relating 

to the Cotton manufacture, as to its produce, wages, and 

. profits, and the extent, cost, and dimensions of tte building, 

. is by the spindle. The number of spindles in a ^tovy wei« 

formerly limited to a small number. Previous to the year 

1806, ike number of spindles contained in a fiEu?toiy seldom 

'exceeded 1000. In 1888, there were 28 ^ictoried'in Lowell, 

. containing 150,404 spindles, being a fraction over '5,371 

spindles in each factory. At the present time there are two 

mills in Lowell, containining 17,1 1 '^ snindles, but capable of 

accommodating, witilout loonis, at leasi ^'f 000. 



PIOKINe DEPABTMENT. 

Buildings containing the raw cotton and waste,- should be. 
If possible, detached from the l -ain building: this arrange- 
ment decreases the risk arising from fire. It is preferable to 
place the cards oti the first floor, «3 they will then be more 
convenient lo the picking or sprepding department; though 
it is ihld opinion of some persons that tiie throstles should oo- 
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capy. this floor, on aoooant of tiieir great weight, and also to 
be convenient to the moving power, as they require more 
power in proportion to the space ancT number of spindles, than 
any of the other machines nsed in a cotton factory, with the 
exception of the spreading machines. The carding room 
should be on a ievel with the picking rooms, on account of 

* the necessity of a constant communication between these two 
departments. K these rooms are placed at a distance from 
each other, or not on the same level, a great deal of time 
must necessarily be wasted in the passage from one to the 
other. The lap-rollers should be carried directly from the 
spreading machines to the backs of the cards. Such an 
arrangement is very convenient for the master-carder, who can 
then superintend the picking department, without being ne- 
cessitated to leave his room frequently. It will also prove 
convenient in clearing the carding room of waste, to be mixed 
with the cotton in the picking department. 

The picking house must be fire-proof, little or no wood 
being used in its construction. The floors must be made of 
brick, as well as the ceiling, which must be arched, It is 
important that every precaution sho\ild be taken to prevent 
the occurrence of fire, which, owing to the rapid motion of 
the machines in this department, is readily created by the 
friction, if constant attention is not paid to the lubrication of 

* the machinery. 

HOISTING PASSAQE. 

An easy and convenient mode should be adopted for con- 
veying tiiie rovings from the carding ropm to the spinning 
rooms, so that labour and time may be economised. The 
proper time for attention to this matter is when drawing out 
the plan of the flustory. A^rtures should be left open from 
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die carding room ihrongli all the spmniDg rooms, about the 
eentre of the Dtdlding, and adjacent to the side wall. These 
openings may he of the dimensions of three feet six inches 
by one foot six inches, carefully railed anound, to preyent ao- 
cidents; .there should also be clear passages leading to them 
in each room, to serve for the transportation of the boxes to 
and from the hoisting machines. The stairs should always be 
placed on the outside of the building. 

It is obvious ihat the particular arrangements of the various 
departments, and the order in which the machinery is placed, 
will have a considerable influence upon the productiveness of 
large establishments. The advantage of having them arranged 
in the best manner which practical experience can suggest, is 
so evident, tha£ it requires no other argument than sound 
common sense to prove it. 

l>IM£NSIONS OF A BUILDINO FOB FTVH THOUSAND 

SPINDLES. 

The following dimensions of a &ctory building are not in- 
tended ad a pe'rfeict model, because the situation and nature 
of ihe ground, and the space occupied by the building, will 
always have theit influence upon the drawing of the plan, or 
the deddion its to the precise form or shape of the edifice. 
Some of the prO|)dftiotial measurements may, however, be. 
safely relied li^^n ; Btch as the height of stories, thickness 
of walk, sizes Of ^hicfria, joints, windows, doors, &o. 

No. FMt 1» 

Length of building inside, in the clear.'. • • . • 144 

Width of building inside, in the clear • • 44 

Floors^ including the basement and attic. . . 6 . • 

Windows in the fiiee of eadi story 16 . . 
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No. 

Windows in the end of each story 4 

Width of windows^ including sash frames . . • • 

Width between windows, outside 

Height of windows* from sill to lintel 

Height of window-seat from the floors 

Windows in the four stories 160 

Height of cellar story from-floor to floor 

Height of carding room from floor to floor . . • 
Height of throstle room from floor to floor. . . 
Height of reeling room from floor to floor. . . . 

Height of mule room from floor to floor 

Height of attic, (thirty feet in the centre) .... 

Joists across the building 33 

Pepth of joists ^ 

Thickness of joists • ' 

Girdersf through the house 15 

Depth of girders 

Width of girders • • • • . 

Distance from centre to centre of joistB. • • • • • 

Distance from centre to centre of girders 

Thickness of walls in the cellar 

Thickness of walls in the carding room ...... 

Thickness of walls in throstle room, 3d story • • 

Thickness of walls in reeling room 

Thickness of walls in mule room 

Height of doorways in rooma ; • . . 

Width of doorways in rooms 

Width of stairs 



IlMt. 


m. 


.. 8 


4 


.. 5 


6 


.. 5 


10 


.. 2 


6 


* . 

.. 9 


1 


.. 11 


2 


.. 11 


« 


.. 10 


10 


.. 10 


4 


.. 10 


4 


• • 


9 


• • 


8 


• • 

.. 1 


2 


.. 1 




.. 1 


8 


.. 9- 


8 


.. 8 


6 


.. 8 




.. 2 


8 


.. 2 


4 


.. 2 




.. 6 


7 


.. 4 




.. 4 


4 



* Each window oonl^s twentj-fonr panes, eight inches by ten. 
f An upright, nine inches square, or iron oolnnmi is required 
under the centre of the girders in each story. 
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Na 

Breatfth of stair steps 

Depth of [Stair steps 

Height of onter door • • . . . 

Width of outer door 

Height of hoisting doors in each story 

Width of hoisting doors : 

Diam. of upright steam pipe used as heater . . 
Biatn. of horizontal steam pipe '' ^^ . . 

Distance of horizontal pipe from the floors. . . 

Length of boiler . . . / « 

Diameter of boiler 

Length of picking house 

Width of picking house 

Length of stairs in factory. 

Width of stairs 



FMt. 


In. 


.. 1 




• • 




.. 7 




.. 4 




.. 7 




.. 4 




. . 




• • 




.. 6- 




.. 10 




.. 5 




..40 


• 


.. 26 




.. 21 




.. 4 





REMARKS ON T.HE MAIN GEARING. 

HORIZONTAL BHAFtS. 

In putting the horizontal shafts in a factory, single hangen 
are preferable to double ones, as it is almost impossible to 
make the latter work true, or the couplings to run welL 
There is a diversity of opinions amongst mechanics; regarding 
the advantages of upright shafts as a means of communicat- 
ing motion to the machinery, compared with large belts. 



OONVEYINa POWER BY BELTS. 

Large belts, passing from a drum on the water-wheel or 
iteam-en^e shaft, are preferable to the old system of gearinfr 
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a mill wiih vertical shafts. Where, there is a ponderoiis 
horizontal shaft, passing from the water wheel or steam engine 
the whole length of the faotory, connected at regular intervals 
with four or six heavy vertical, driving,, through all the sto- 
ries, as many hcMizontal shafts, a considerable amount of fric- 
tion and loss of power will ensue. In those establishments 
which have substituted belts for the ponderous shafts, the 
change has been found beneficial. Of course their recommen- 
dation induced the projectors of new factories to adopt the 
belt system. But, notwithstanding all that can be urged in 
their &vouf^ a &etory properly geared with an upright shi^ 
adjusted on correct mechanical, principles, is. in many respects, 
preferable to the belt system. 



QEABED BY WHEELS* 

In a factory of 150 feet, or upwards/ in length, the first 
joint of the upright shaft, gearing into the. water wheel, or 
the steam engine, will necessarily be about 8 inches in dia- 
meter^ the second joint, or story, 7 inches in diameter; and 
decreasing the diameter in this manner 1 inch on each joint, 
until it reaches the fifth ; the diameters will then be, 8, 7, 6, 
5, and 4}, respectively. The horizontal shafts in each story, 
or at least in the carding and throstle rooms, should have the 
following proportions. The first joint, where the pinion is 
fixed to work into the crown-wheel, should }>e made of wrought 
iron, and be 3 inches in diameter ; the two succeeding joints, 
21 inches each; the two next, 2} inches each; and the two 
last, 2i inches. Where the joints are nine or ten feet in 
length, and have to. carry heavy iron pullies in the middle, 
they should neVer be less than two inches in diameter, other- 
wise they will be liable to spring or vibrate. 
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COUPLINGS. 

The couplings should each have a hold on the shaft, four 
inches in length, fastened with steel keys, fitting in kej-heds. 
That part of the coupling which connects with the shaft had 
better be made round, and be cast in one piece ; this is pre- 
ferable to having them divided, or, where one-half the coupling 
is fastened to one shaft, having them divided into two parts, 
and put together by four bolts — ^this makes them clumsy, and 
they are apt to break at the bolt-holes. Couplings put to- 
gether by six or eight bolts, are more suitable for the large 
upright shafts, and are convenient for use on them, on account 
of their being more readily removed; whereas, the. rcund 
couplings on the horizontal shafts can be easily uncoupled, by 
merely withdrawing the keys. 

TO DISCONNECT THE GEARING. 

It is very necessary that the s^earintr end of each horizontal 
Bhaft whJ gears So the cK,lwheel on the upright shaft, 
should be so constructed, with its pedestal or bearing, that, 
having a moveable joint at this end, it may be raised, or 
dropped out of gear at a moment's notice, in case of the oc- 
currence of any accident to either the belts or shafts, the slip- 
ping or breaking of keys or bolts, or in the event of any per- 
son being caught in the machinery. This plan affords the 
means of preventing many serious accidents ^ individuals 
and machinery. It is sometimes necessary to run a particular 
part of the machinery in a factory, and stop the rest, for the 
purpose of making repairs, otherwise, an accidental break 
might partially suspend the, operations of the factory; a 
steam engine may be required to start early in the morning 
for the purpose of pumping water; or, in a severe winter, it 
4 
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may be expedient to ran a water wheel all night to prevent 
it8 freezing. On any of these occasions^ if there is no con- 
venient apparatus for throwing the shafts out of gear^ all the 
main horizontal shafts, counter-shafts, loose pullies and belts 
will be kept running, subjecting them to wear and tear, and 
perhaps result in some serious accident to the machinery. 
Some of the belts in ahnost every factory have a tendency 
to run on the fast pulley, and set the machines in motion to 
which they are attached. Any one who has been employed 
for even a short time in a cotton factory, can bear evidence to 
the disorder and confusion of a carding or throstle room in 
the morning, when the motive power has been used during 
the night for some necessary purpose. Several cards, drawing- 
frames, and speeders will be found in a deplorable condition, 
and perhaps several throstles in motion, the belts of which 
happened to run on the fast pulley, thereby putting Ihe ma- 
chines in ifiotion. la this case, all the rollers, both top and 
bottom, the journals, cranks, to^ become lapped with waste 
and cotton; several articles are forced out of their places, and 
perhaps other parts strained or broken. In addition to all 
this, the waste made, and the consequent loss of time, is con- 
siderable. All this trouble, damage, and loss can be easily 
prevented by a simple dis-connecting and connecting lever, 
attached to the pedestal of the gearing end of each horizontal 
%haft. No factory should be without this very necessary and 
useful apparatus. 

Every machine should be composed of as few parts, and 
those of as simple a character as possible — just sufficient to 
answer the purpose ; not only because it diminishes the cost 
of making ahd repairing, but it will be less liable to get oat 
of order, and 4t is needless, to do a thing with many parUi 
when it can be done with a few. 
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EXAMINATION OV MAOHINSRT. 

Particular attentiofk should be paid by ihe saperintendent 
in person^ or by some trustwortiiy mechanic; to a careful ex- 
amination, two or three times each week, of all the gearings 
head-stocks, plumber-blocks, bridges, pedestals, stays, braces, 
keys, bolts, nuts, &c., in short, everything connected with the 
gearing, to ascertain if anything is out of order, or needs re- 
pair. The loosening of a nut or a key has often caused con- 
sidersflble damage and loss of time, by breaking pinions, shafts, 
couplings, &c., thus stopping a great part, if not all of the 
works, for several days or weeks, occariiyiing a great loss to 
both owners and operatives: 

LUBRICATION. 

All the journals of the gearing and shafts should be care* 
fully oiled every morning and noon. For this purpose, tal- 
low should be kept on all the journals of the horizontal shafts. 
A very gqod lubrication for journals that are liable to heat to 
such a degree as to endanger ignition, may be compounded 
of common salt and tallow, weM mixed together. Tallow, 
black-lead, and sulphur, mixed together, is often used for the 
same purpose ; this is a good composition to apply to the 
teeth or cogs' of new gearing and new journals ; it reduces 
the friction, smooths the parts, and makes them run easy. 
Care should be taken not to apply too much oil or grease, -as 
it will only be a waste of an expensive article, and cause a 
disagreeable deposit of dirt, which should be as much as pos- 
sible avoided. All the wheels,*hangers, shafts, pullies, &o., 
should be particularly well cleaned every Saturday; indeed, 
they should be occasionally clewed through the week, so that 
they may be kept, at all times, in good running order. 
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HEAYT MACHINERY NEAR THE MOYINO POWER. 

In setting out th^ geariug of a iactoiy, it should be the 
object of the engineer to place Ihe heaviest machinery nearest 
die moving power; as, in the communication of motion to 
distant machinery^ not only the weight of the shafdng must 
be taken into consideration, but also the friction which exists 
in all the dififerent bearings, and which is greatly increased by 
any small obstacle placed beyond those bearings. Care should 
likewise be taken to make as few bearings as possible"^ still, 
retaining in view the necessity of preventing the shafts from 
swagging. If the shaft had nothing to move beyond its own 
weight, rules mighl be laid down for the distances of the 
bearings; but, having to carry various sized puUies, both 
their weight and that of the pullies at the machineiy to be 
driven, must be estimated, in order to arrive at a correct con- 
clusion : rules, therefore, are out of the question. To have 
a bearing too many, however, is preferable to allowing the 
shaft to bend or swag, as it will then be impossible 'for it to 
run true in its steps or journals. , . • 

SIMPLICITY* OP MACHINERY. 

In forming couplings, great care should be taken to maj^^e 
them fit well, so that the coupled shaft may move as though 
of the same piece with the driving-shaft : nor can simplicity 
be. too strongly recommended, so that the coupled shaft may, 
in case of accident, be instantaneously disengaged ) for, the 
loss of time which is the result of any accident, is a matter 
of serious importance to the manufacturer. Couplings should 
be placed near the bearings, as at those places there is the 
least swag, and the shaft is, of course, always weakest at the 
couplings. 



MAIN OEARINO. 41 

PXJLLIES. 

* 

The same observation is applicable to the arrangement of 
wheels and pullies. . Pullies have been fonned in two halves 
to fiM^ilitate their being placed on ihe shafts, and where it is 
difficult to take them down ; for instance, putting a pnlle; on 
an upright main shaft, to drive the gsvemor, and in other 
fiimilar cases. But their adoption is by no means general, as 
there is some difficulty in adjusting them to run true while 
the shaft ia iu its place 

BELTS. 

Belts to drive shafts in place of wheel-gearing, should be 
avoided whenever wheels can be substituted, as belts are liable 
to stretch and break, and do not transmit a regular, steady 
motion. In fixing the wheels and pullies upon a shaft, it is 
usually done by driving wedges or keys in the bush of the 
wheel or pulley. 

SHAFTS TO BE TURNED. 

In most of the factories now, or of late years, the hon* 
Eontal shafts are all turned true in a slide lathe, and the hubs 
of the pullies bored out to fit each particular shaft, with a 
key-bed, filed or cut through the entire length of the eye or 
hub, and also the whole length of the shaft. 



HOW TO FASTEN PULLIES. 

The pulley is made to fit closely, so that it may be moved 

on the shaft to any place it is wanted, and the key is driven 

in tight. Sometimes one or two holes are drilled through 

ihe hub, and taped with pinch-screws. These screws are 
4* 
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fitted in with square heads to suit a wrench, by which the 
puUies are fastened on the shaft. Either plan of fastening, 
whether by keys or screws, will answer. The key is prefer- 
able where the pulley has to drive machinery requiring con- 
oderable power, such as throstles, pickers, spreading max^hines, 
0r counter-ehafb pullies; screws being more liable to give 
way in such cases. Wlleels are usually ^tened on with four 
keys } they should be put on very true, otheirwise, they will 
iMu^k-lash, and wear the wheels irregularly. 

If the pulley is not true, it will communicate an irregular 
motion to the belt that runs on it, and will therefore cause an 
irregular stress upon the shaft on which it works, much to the 
detriment of the bearings. ' Shafts and pullies should be cir« 
«ular, and turned smooth and btight; they are then less likely 
k> catch anything, and have a much neater appearance ; be- 
luSes, the pullies can be moved with greater ease and despatch. 



CASINGS AROUND WHEELS. 

A round form is certainly the best for couplings, for the 
0ame reason which assigns a preference to round shafts. The 
wheels of t^e gearing should always be enclosed in a casing 
of wood, sheet-iron, tin, or zinc, to prevent anything from 
falling into the teeth, or the oil and grease which is applied to 
the cogs from being scattered about, and to decrease the risk 
of accident to persons having business about them while in 
motion. The wheels should be oiled by brushes resting upon 
their faces, as this method distributes the oil more equally, 
and keeps it between the teeth. When new wheels are about 
to be started, some miil-wrights mix up a little fine emery 
with the tallow or grease, as it imparts a fine, smooth face to 
the teeth. 
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REMARKS ON WATER-WHEE18. 

£FJ'EOT or WAT£BrWHE£LS. 

Water-wheels are of various kinds : those most in use are 
over-shot wheels, breast-wheels, under-shot wheels, tub-wheels, 
and horizontal reaction wheels. The relative merits of these 
various wheels have long been a matter of dispute among me- 
chanical philosophers; the controversy being as to which wheel 
a given quantity of water will produce the greatest effect upon. 
Smeaton and Evans were of the opinion, that the ra&o of . 
power dcrived'from a given quantity of water, when applied 
to the different wheels under* similar circumstances, was nearly 
Us follows ' for every 100 pounds of water discharged upon 
an over-shot wheel, a power is derived equal to 68 pounds, or 
68 pier cent. *The same amount, applied to a breast-wheel 
produces a power equal to 52 per cent ; to an under-shot 
wheel, 34 per cent. ; and to a tub-wheel, 25 per cent. And 
it has been proved by a series of experiments on some of the 
horizontal reaction wheels, that they do not convey a power 
greater than 12 per cent, of the. water used; while other 
wheels of the same descripticA effect as much as 75 per cent 



BREAST-VTHEELS. 

Where the fall of water is less than eight feet, breast* 
wheels with open buckets are found to be more powerful than 
those with close buckets, under an equal force of wate^. Want 
of air is no impediment to wheels with open buckets: but 
wheels having dose backets are always in a greater or lefi» 
degree affected by it 
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SPEED OE WATER-WHEELS. 

It is said that a water-wheel will overoome the greatest re- 
sbtance, with a given quantity of water, when the circumfe- 
rence of the wheel is calculated to move at a velocity of six 
feet per second. When a waier-wheel moves too slow, the 
least addition to or diminution of the work, by stopping and 
starting Ihe machinery, creates an irregularity in the move- 
ment of the wheel, which is very prejudicial to the machinery 
propelled by it. A wheel, moving at the above-mentioned 
speed, would be but slightly affected by the throwing off or 
on of yiachineiy. With a 12 feet wheel, the speed just men- 
tioned would be equal to 10 revolutions per minute. In this^ 
ease, it would be better to drive the wheel faster, than slower. 
It is an established rule with the best mill-wrights, to allow 
8 buckets to each foot in the diameter of the wheel. A 
wheel 12 feet in diameter should contain 36 buckets. 

MASTER-WHEEL. 

When water-wheels are used as a motive power, the seg- 
ments of the cog-wheel, or master-wheel, should never be pat 
around the rim, it being the very worst place that could be 
selected. Such an arrangement causes the journals and axles 
to give way, loosening and straining all the timbers of tiie 
wheel. It also occasions a loss of power. A pit-wheel should 
be put on the axle, at some distance from the rim of the 
water-wheel, say about two feet ; . then it will, if separated by 
a partition, run dry. A water-wheel of 12 feet diameter, 
would require a pit-wheel of about 5 feet 6 inches diameter, 
Mill-wrights have a rule for discovering the true diameter of 
the pit-wheel, which is in accordance with the diameter of th« 
water-wheel. 
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BEGULATOB OB QOYEBNOB. 

The legolation of the motion of a water-wheel or steam- 
engine used in spinning cotton, is of very great importance^ 
particularly in a large mill. Where there is a large number 
* of machines employed^ many will frequently happen to be 
disengaged at the same time. This tends to diminish the re- 
sistance to the power of the first mover, which will now run 
with increased velocity, producing injurious effects on the 
operations of the machinery. In a factory filled principally 
with, or containing a large number of mules or power-looms, 
there will be a continual fluctuation in the velocity of the first 
mover; it will either work too slow or too quick, if there is 
no governor to regulate its motion. A very ingenious con- 
trivance has been invented, which, when properly constructed^ 
will counteract the causes of irregularity; and the engine of 
a large factory, so regulated, will move, with regard to the 
uniformity of its motion, like clock-work. Begalators or 
governors are constructed on various principles. Those %i03t 
commonly in use are made of two balls, which appr9ach and 
recede from each other by the operation of the centrifugal 
force. These balls are suspended from an upright shaft, on 
two iron rods, fastened by a hinge at the upper end to a mov- 
able collar. Two other rods are connected frt>m the middle 
of the ball rods with a movable collar at the bottom of the 
upright shaft. When by a slow motion the balls contract, 
the collar, to which a gearing is attached, descends and con- 
nects with a gearing attached to the water-gate or steam-valve, 
and raises the gate or opens the valve. When the motion 
becomes too rapid, the balls expand and raise the collar, 
which now performs a contrary movement, lowers the gatea 
€r shuts the valves, and restores the velocity to its required 
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uniformity. The governer is driyen by a strap from a pulley 
on the main shaft No cotton or woollen fiictoiy should be 
without these extremely useful, and, we might say, indispen- 
sable articles of machinery. 

CALCUUTIONS OP HORSE-POWER POR PROPELLINQ 
COTTON-SPINNING MACHINERY. 

SPINDLES DRIVEN BT ONE-HORSE POWER. 

The following has been proved by numerous experiments^ 
to be the e£fectiye result of a one-horse-power, applied to the 
propulsion of cotton machinery. The standard of Bolton 
and Watt — 32,000 pounds lifted one foot high per minute, 
although it represents a much greater power than that of an 
ordinary horse — from having been the first introduced intc 
use/ has been generally adopted. It is of great importance 
to have one determinate rule for the measure of power, that 
will) under the most unfavourable circumstances, give a re- 
sult equal to the power of a horse. 

A one-horse-power is calculated to drive at an average speed, 
100 throstle spindles, on No. 25 cotton-yam twist, includ- 
ing the necessary preparations. 

A one-horse-power will drive 250 mule spindles, with prep»- 
ration, on No. 25 yam filling. 

A one-horse-power wiU drive 500 mule spindles, with prepa- 
tion, on No. 60 yam filling, an4 for intermediate numbers 
in proportion. 

A one-horse-power will drive 12 power-looms, with warping^ 
sisng, Ac 
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HOBSE-POWEB. 

Smeaton states that a strong horse is able to lift^ by meami 
of a pump, 250 hogsheads of water, of 63 gallons each, 10 
feet high, in one hour at the maximum. Twelve gallons of 
water weigh 100 pounds. Thus, the actual weight of water 
lifted, is at the rate of 22,000 pounds raised one foot per 
minute. The standard of a horse-power, as above stated^ la 
32,000 pounds, raised one foot high per minute. 



WATER-WHEEL AT LOWELL. 

» 

At Lowell, Mass., 24 cubic feet of water per second, with 
a fall of 30 feet, has been found sufficient to operate 4000 
spindles, with all the preparatory machinery for spinning 
cotton yam. No. 30's, together with the looms necessaiy for 
weaving the same. This makes an average of about 100 
spindles to each horse-power. 



DEAD AND LIVE SPINDLES — ^DIFFERENCE IN POWER. 

• 

The spindles in use at Lowell are' all of the description de- 
nominated dead spindles, requiring more power to operate 
theni than the common live throstle spindle. The difference 
of power re<}uired for the dead spindle, is as 4000 to 4400. 
Calling 4000 dead, equal^ to 4400 live spindles, the power 
required to operate them, together with the necessary pre- 
paratory machinery, will be 

. Equal to that of • 44 horses 

144 looms, (at 12 looms to the horse,). 12 ^^ 

66 « 
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A calculation of the efficient power of the quantity of 
^ater used, 24 cubic feet per second, with a fall of 30 feet^ 
w here given, to show that the estimates of the power re- 
quired to operate an equal amount of machinery, will nearly 
coincide irith that actually imparted by the water-wheels. 



CALCULATION OF HOBSE-POWEB IN WATEB-W HEELS. 

JVenty-four cubic feet of water per second is equal to 
1440 cubic feet per minute. 1440 X 62}, (the latter is the 
weight in pounds of each cubic foot of water,) gives in pounds 
90,000 X 30 feet, the fall of the water; this is = 2,700,000 
pounds descending one foot per minute; deduct one-third for 
the loss of power by friction and otherwise, in applying the 
weight of water to the wheel, &c., and dividing the remainder 
by 32,000 pounds, (Bolton and Watt's standard,) ^ves 56} 
horse-power. At the Hamilton Mills, in Lowell, where the 
fall of water is only about 12 feet, the same quantity of ma- 
chinery is operated by using 60 cubic feet of water per second. 

The 56 i horse-pbwer required for one of the above mills, 
would be sufficient to put in motion 15,600 mul^ spindles, 
with preparation fct spinning yam as fine as No. 110, or 
above 10,000 mule spindles for spinning yam for twist and 
filling, as fine as No. 48, together with 400 lo^ms to weave 
the saihe. 



STEAM-ENGINE IN AN ENGLISH FAOTOBY. 

It is partly in consequence of the great expense of the 
power necessary to operate throstle spindles, that the throstle 
twist commands a higher relative price than yam of the same 
number spun on mules. One of the most extensive cotton 
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mills in Manchester, Englajid, contains 90,000 mole spindles^ 
employed in spinning yarn, from 200 to 250 hanks to the 
pound, propelled by two steam-engines, rated at less than 80 
horse-power each. Those two engines use from four to five 
tons of coal per day : good coal for this purpose costs in 
Manchester about S2 20 per ton. The steam-power, there- 
fore, does not cost much in proportion to the work performed. 



STEAM-ENGINE IN AN AMERICAN FACTORY. 

One of the mills at Gloucester, New Jersey, opposite to 
Philadelphia, contains 1^,000 mule spindles, and 315 power 
looms, spinning yam from No* 26 to 30. The machinery in 
this factory is driven by a steam-engine made by I. P. Morris 
& Co., Philadelphia, which consumes four and one-half tons 
of anthracite coal in twelve working liours. This result la 
stiU better than the above. It does as much thinning as the 
English mill, and runs 315 looms in addition, which is equal 
to 30 hdrse-power more than the English engine 



WILLEY, OR PICKING MACHINE. 

This machine is used for opening and mixing the cottoL 
and waste, and preparing it for the spreading machine. When 
weH constructed, on. a proper plan, they are very useful mar 
ehines, and of great service in opening, mixing, and cleaning 
cotton. We shall describe two kinds, constructed on quite 
different plans. 
5 
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m^obidt's WILLXT. 



ft In. 



Length of frame • 4 

Width of frame 8 6 « 

Diameter of oylinder 2 8 • 

Width of cylinder ;.•...• 2 6} . 

Number of steel teeth set in cylindjer 

Length of teeth* 4} • 

Square taper part, sunk in cylinder 2 • 

Bound taper part, that projects and opens Ihe • 

cotton ., • . • 2i . 

Thickness of round part at shoulder } » 
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This Machine is driven hy the following Wheels. 

Ft. lo. Teeth. Her. 

IXam. of pulley on mun horizon, shaft, 3 . . . . 82 

Driving a counter-shaft by pull^ of . . 1 . . . . 246 

Drirer-pulley on ooxmter-shaft 18 . . . . 249 

Diameter of pulley on axle of willey. 1 ' . . . . 410 

Diam. of pulley on other end of axle. 2| • . . 

Driving a pulley of 14 • • 

A pinion attached to this pulley . . 26 

Working into a fluted roller wheel of, . . 120 

Pinions on fluted roller wheel, each. . . . 80 

Carrier steed, or intemediate wheel. . » • 80 
Pinion on feeding-cloth roller, and 

lengUioffeed ^ .86 .. 28 

-■■■  .  —  ,,,. — ■- -^ — . ....^ 

* TkMO teeth are tamed off to a smoeth obtsse point ; they 
placed in the eylinder twill faahioii, or ng-iagi thus. 
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DE80&IPTI0K Of A WILLBT. 

There are thin slips of wood screwed to the doth, ftbool 
nine inches apart, and mnning on the sarfiioe of the dothi 
aaoBB its whole width, fliese are to keep the doih in shapci 
and prevent it Tanning ftom one side to the other of the feed- 
Ing firame. ^e cloth is liable to ron^ if strips of wood are 
not &8tened on. Squaring the roller, or attaching cords or 
leather straps to the sides of the doth, will seldom prcTent 
it from ronning irregularly. There is a coarse, cured wire 
grating, or else a grating of tin tubes, half an inch In dia- 
meter, fixed ufader the cylind^^ reaching from the fluted roll- 
ers to the other end of the frame, at which th( cotton comes 
out : this is at the distance of about two inches from the points 
of the teeth in the cylinder. This grating is for the pulrpose 
of letting seeds, dirt, and sand drop from the cotton, as it 
passes' through into the receiving box. These machines will 
open and dean properly 200D pounds of cotton per day, if a 
jMPoper degree of attention be paid to them. 

DESCBIPTION OF A PATENT WILLSY. 

This machine is in general use, and seems to have the pre- 
fisrence, on account of the small space it oeoupies, as well as 
for the simplidty of its construction. With &e exoeptioD 
€i a pulley on each of the two axles, it has neither wheels, 
xoUers, nor pulleys about it. It is a very compact little ma- 
dune, of the following dimensions :— « 

Width of framing • • 1 6 • . 

Diameter of pulley on main shaft ...••.•••• 8 • . 100 
Diameter of driver-pulley on counter-shaft . • 10 • . 860 
Diameter of " . " ..24.. 1680 



52 



AMERICAN COTTON SPINNEB. 



The working apparatus, enclosed in ihe oblong sqnare box, 
stiffen^ with cast-iron framing, are two stout iron or steel 
axles, running across the frame or box ; they are on a level, 
and parallel with each other. There are four stout steel teeth 
in each axle, about ten inches long, five-eighths of an inch 
thick, and round in the middle. These teeth run through 
the axles, and form eight teeth in each axle ; they are round, 
and tapered off a little, so as to form an obtuse, smooth point. 
These teeth are so arranged, as to pass between the spaces of 
the opposite row, in the manner shown in the annexed figure. 






There are also four setts of teeth, thinner than those just 
alluded to, fixed or screwed into four wooden bars, which run 
across, and are inside of the casing, parallel to each other, and 
to the cylinders and axles. These teeth pass between the 
teeth on the axles, their thin edges facing towards the axles. 
They assist in holding the cotton, while the running teeth 
open, loosen, and clear it. Cotton is fed into the cylinder 
through an aperture in the top of the casing, having a back- 
ward slant, 2} inches wide and 14 inches long. The cotton 
is driven out by the rapid motion of the cylinders, which both 
run in the same direction. It is necessary that this machine 
should be driven at a great speed, or it will not open the cotton 
and drive it out in a proper manner. They will .not operate 
properly at a less speed than 1600 revolutions per minute. 
A grating is placed under the axles, to permit seeds, dirt| 
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and Band to pass from the cotton. This should be made of 
tin tabeSi three-eighths of an inch in diameter^ and placed at 
the distance of about one-fourth of an inch asunder. Smooth, 
. nmnd wooden rods or bars, placed in the same manner, would 
answer the same purpose on any of tiiese machines; the 
ehief object of this grating being to let as much dirt lus pos* 
'flible pass from the raw material. Many of these machinea 
do not work well ; this is apparent to any one who has seen 
the vast quantity of rough, heavy seeds and foreign matter, 
which is tiirown out of tiie cotton by the beaters of the spread* 
lag machine, after it has passed through the patent willey. 
One of these machines, if properly attended, will clean frcm 
2500 to 3000 pounds of cotton per day. 

BEHARK8 ON WILLETINQ COTTON. 

Thssb machines should be set level, square, andsolid. All 
the bolts and nuts should be examined, and carefully screwed 
up, and everything made secure. The box or bin into which 
the cotton .passes on leaving the willey, should have round 
wooden bars, as thick as the handle of a sweeping-brushy 
' laid on its bottom, and in such a manner fixed to the bin in 
/k movable frame, that they .can be raised about three inches 
from its floor. These bars should be separated about a half, 
or three-fourths of an inch ; and, if not round, should be  
bevelled off on the top, to prevent the dirt from lodging on 
theili, — ^they should have a triangular form'. It is almost in- 
credible what a vast amount of •dirt and sand will be found 
under this grated floor, when it is removed for the purpose 
of deaning out the apartment, which should be done every 
fitorday. 
6* 
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MIXING RAW COTTON. 

If these machines are constructed with feeding-rollers/ they 
should be as near as possible to the teeth of the cylinder, 
leaving just space sufficient to prevent their coming in contact 
when -the cylinders are running at fiill speed. From six to 
eight bales of cotton should be opened at one time, and an 
equal quantity taken out of each bale ; tiiis must then be 
shaken or spread out on the floor, in alternate layers, one over 
another, and formed into a pile convenient to the feeder of 
the willey, care being taken to mix the cotton thoroughly. 
This plan may be pursued until the bales are emptied, when 
the same process is renewed. 

These remarks have an equal application to those &ctoiies 
in which no willey is used, and in which the cotton is placed 
on the'spreading-machine or the cards, without having passed 
through the preliminary operation of willeying. 

MIXING THE WASTE. 

The waste which is made throughout the factory can here 
be mixed with the x^w cotton in the most regular manner, 
rendering it suitable for the different kinds of yam spun in 
the factory. The finer the quality of the yam, however, the 
less waste will it bear; and very little is put into fine yam, 
unless it be good waste from the fronts of the cards, or some 
of the best drawing-frame waste, from the first head, because 
waste has a direct tendency to weaken the yam. 

WASTE WEAKENS THE TARN. 

The greater the number of operations the waste has passed 
through, the more its weakening tendency is increased. Tht^ 
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best waste is that of the card-flyiDgs, where there are no 
screens to the cards, cylinder strippings, and the drawing-frame 
waste, particnlarly that made at the first head. The waste 
from speeders, mnle and throstle waste, if soft, and roying 
waste, should be mixed in with the cotton for coarse jam or 
filling. All the waste that is fit for use should be carefully 
collected each evening, and every particle mixed with the dif- 
ferent qualities of cotton, to be used the next day in the ma- 
nufacture of the, various descriptions of yam. This should 
be done with the utmost regularity ; and a proper attention 
to this process will be the means of keeping the roving more . 
uniform and regular, which is an essential object. The use 
of too large a quantity of waste at one -time, will make the 
stuff and yam finer and weaker, and cause it to spin badly. 
This subject requires the careful attention of the manager 
and master-carder, as much as anything else; and it is next 
in importance to preventing the formation of waste. The 
person who attends the willey or picker, should take the cotton 
from top to bottom of the pile, beginning at one end oroide 
of it, so that all the. different layers may be cut through, and 
an equal portion of each taken. In feeding 'those machines 
which have feeding-rollers, the attendant should be careful to 
spread the cotton regularly and evenly on the feeding-cloth; 
for, if some portions pass in thick lumps, and it is laid on 
thinly in other places, the lumps have the bad effect of chok- 
ing the rollers, and the loose parts fly through without being 
acted upon by the teeth of the cylinder. 



GRATINa TO BE KEPT OLEAB. 

The grating below the cylinder must be kept free from 
flyings, waste, and dirt, so as to allow a free passage for seedsi 
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«andy and other impurities from the cotton. The mouth of 
the machine should be oaxefull j kept firee aad clear of oottooy 
far if this paaaa^ to the box, through any inattention^ be- 
comes filled up, the cotton will be carried around and around 
by the cylinder until it becomes completely spcttledi or strung^ 
'as it 18 tenned in the cotton-spinners^ phraseolqgy. 



STRINaiNO COTTON. 

Strin^ng renders cotton altogether unfit for ctfding and 
^ for yam, although it should be thrown into the waste4Mig. 
Great care should therefore be used, to keep this machine and 
all the joumaLs dean ; ihe journals should be carefully oiled 
every one or two hours, as occasion requires, all the cotton- 
waste kept in ord^, and everything placed snugly in their 
respective positions. 



BETTER NOT TO MIX WASTE WITH COTTON. 

The best cotton factories do not mix their waste with tk# 
good cotton, for the reason that it always proves to be more 
or less injurious to the quality of the yam. Li coarse num- 
bers, say from No. 10 to 15, waste may be used; but, in 
numbers above 20, it should never be mixed in the yam. In 
these cases, the^ waste should be carded, and applied to the 
spinning of coarse filling. Ooaise cards, without flats, ait 
used for carding waste. 
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SPREADING-MACHINE. 

Tins machme is one of yast importance in the mano&ctaie 
of oottoU; both for the correctness of its operations, and as a 
labour-saving machine.' If, in the performance of manufao- 
turing operations, machinery is superior to manual labour, 
then the spreading-machine bears off the palm of perfection 
in mechanism. To produce the best result with a spreading- 
machine, it is requisite that particular attention should be 
paid to the proper mode of managing it. The regularity and 
precyon of the work in the various branches of caiding, 
drawing, roving, and spinning, is in a great measure depen- 
dent on the careful manner in which the cotton is weighed 
and spread to this machine. 



MACHINES WITH THREE BEATERS. 

Spreading-machines constructed with three beaters, on a 
level with each other, and a rolling wire cylinder placed after 
each beater to lay down the cotton, mscy be considered very 
good machines. They are provided at the first beater with 
four fluted steel rollers, placed in pairs, thus forming two 
setts. . These setts are placed at a distance of two and a half 
inches apart, measuring fiom centre to centre. The draught 
between these two setts of rollers is in the proportion of 1 to 
2} or 2}; this is added to the draught in the machine. The 
otheiwtwo beaters have each one pair of fluted rollers to deliver 
the cotton to them. At the end of the machine there are 
two pair of oast-iron calender rollers, three inches in diameter. 
The two rollers which carry the card-lap roller, are cast-iroa 
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cjlindersy hollow and fluted, about seven inches in diameter. 
All the ToUen have a heavy pressure on them, bj means of 
strong wire springs. The machine is dth» built entirely of 
iron, or of heavy ash framing. Each .cylinder consists of an 
axle and two beaters, and is provided with a wooden cover. 
The other parts of the machine are made of wrought and 
oast iron, and must be strong, and well put together. 



SPEED OP BIACHINE. 

A spreading-machine may be driven at a speed of 1675 
revolutions per minute, to keep twenty-four cards in laproUers. 
If more cards, say tw^ity-eight, are required to be fed, the , 
speed of the beaters may be increased to 1900 ; the feeding 
being also proportionally increased, to enable the machine to *! 
keep the cards running. The speed of the eard^eeding rollers 
must be retarded in proportion to the increased weight of the 
lap. The speed of the spreader-feeding and calender rollers 
is often increased at the same time with the speed of the ma- 
chine ; but this is injudicious, as it does not allow of proper 
time to weigh and feed the cotton as it should be done. 
Inegularity is always the result of too great a speed. It is 
better for the machine, if the speed of the beaters does not 
exceed 1500 or 1600 revolutions per minute, and the other 
parts in the same proportion. There is a medium, in ilie 
speed of these machines, to exceed whidi proves to be injo- 
liotts to both the machine and the work; this is, however, 
<^n done, reg^less of the consequences. It is certaialy a 
decided advantage to drive the machine at as great a q^ed as 
is conaistent with the proper performance of the work; bat 
't 18 an erroneous idea, to suppose that tiie true method oi 
doiving profit from these machines isy to overdrive them ii 
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Bach a manner aa to make waste, and wear oat good machinery 
in the coarse of a few jeais. The contrary effect will result 
from silch a pemicioas system. 



DIMENSIONS OV A SPREADING MACHINE. 

Ft. In. 

Length of a spreading-machine, inclading 

feeding-table 19 6 

Width of spreading-machine for 30 in. cards, 3 6 
Piam. of driTing-pufley on main horizontal 

shaft 8 6.. 100 

Piameter of driven pnlley on top shaft.. ... 10 . . ^20 
Diameter of driving pnlley on top shaft ... 1 6 • . 420 
Diameter of driven pnlley on the beaters . . 4 . . 1890 

Length of feeding-cloth .« 12 

Width of feeding-cloth (for 80 inch cards;, 2 4 
The feeding-cloth is divided into 8 spaces, 

by black lines; length of each % • 4 

Polley on the end c^ top shaft, which drives 
feeding-roUers, roUing wire cyHnders, ca- 
lenders, rollers, &o 4 . • 



. • 



. • 



• . 



• • 



• • 



• • 



. . 



• . 



On each marked space on the feeding-oloth a certain weight 
of cotton is spread, vaiying according to dicamstances from 
one pound twp oances, to two pounds two oanoes. 

The pulley which drives the feeding-rollers may be in* 
creased in size by nailing leather around it, if it' is foond ad* 
vantageoos to feed stronger. It drives alt the rollers, by 
mjBant of side, bevel, and.^ur gearing. By diminishing the 
size of the pulley, the speed of the rollers will be deoreasedi 
sad they will feed and deliver slower; an increase of its aiM 
will {Produce a contrary e%ct 
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REMARKS ON SPREADING COTTON; 

TIM£ TO FEED. 

The bad effects resulting from over-driving the beaters, 
and increasing the size of the pulley, have been previously 
alluded to. An extraordinary speed does not allow the ope- 
ratives time to weigh and feed the cotton properly ; they are 
too much hurried to do it well, and mak^ good picking of the 
different weighing?. If the boy at the scales takes time to 
weigh and feed the cotton correctly, the cotton on the feeding- 
doth will be run through in the same, or nearly the same 
time. If a thin place is made on the feeding-cloth, there will 
be one in the card-lap ; for, as a part of the marked space of 
four feet is run empty or thi&, the cotton will be too thick on 
the remaining poiition of the space. 

consequences of bad feeding. 

To remedy the improper spreading of the cotton on the 
feeding-cloth, the person in attendance takes up a handful of 
cotton at random, puts it on the scales, and throws back into 
tiie cotton-box the overplus. It very often happens that aU 
the weighing is crowded on too short a feeding space,* when 
the machine is running very rapidly, without any order or 
regularity, there not being sufficient time to lay it on properly. 
It is impossible to make even or fur yam, when work is done 
in this manner. The feeding-table, should stand next to the 
cotton-box of the willey ; it then prevents the trouUe of car- 
rying cotton backwards and forwardsi at the risk of dropping 
it about the floor* 
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WEIGHING THE COTTOK. 

The scales should be saspended over a bench, fixed into a 
part of the cotton-box ; Und the picking-house should be so 
airanged as to facilitate the ingress of the cotton bales. All 
the machines should be placed as conveniently as possible; 
the calender rollers should also be arranged near a passage 
for conveying the lap-rollers to the cards. The picking de- 
partment is a very important branch of a large cotton factory, 
but is too often overlooked, being regarded by many manu- 
fiieturers as of very little consequence. Those who have had 
much experience in superintending cotton &ctories, know that 
it is of great moment and utility to have a convenient and 
systematic arrangement of this kind of machinery. 



FEEDING-CLOTH. 



« 



The feeding-cloth of this, as well as all other machineS| 
should be always provided with light strips of Wood, fastened 
to, BXid across the full width of the cloth. These strips may 
be about three-fourths of an inch wide, &nd one-fourth of an 
inch thick in the middle, rounded on the top, and thinned off 
to the edges; they are put on the surface of the cloth at a 
distance of ten or twelve inches apart, br close together, with 
thretf little wood-screws to each strip. The heads of the 
screws should be on thQ under-side of the cloth, and provided 
with a small leather washer of stout calf-skin, about five- 
eighths of an inch in diameter. , These strips keep the cloth 
in good order, and prevent it from gathering into folds in the 
middle, or on either side; which is always otherwise the case, 
even when leather straps or cords are attached to the sides of 
the cloth. There is nothing equal to strips of light wood for 
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keeping a feeding-doth in good working order: many 
hoards tnmble and yexation may be avoided by it 



ALTEBINQ THE WEIGHT OF THE LAP. 



the waght of the lap on the spreader, dependi 
<m ihe changes which are necesaaiy to be made on the cards, 
drawing-firames, speeders, or in the yams. It is a bad prao- 
tioe to work with too heavy kps, they are liable to choke the 
' rollers and beaters, and the cotton will not be properly pre- 
pared and cleaned; besides, it will cause too heavy carding, 
which should be avoided by all means. 



CAUSES OF DIFFERENCE IN WEIGHT. 

. The staff varies sometimes considerably in the carding- 
room, getting sometimes too light^ and at other times too 
heavy, owing either to a change in cotton, a change in the 
wea^r, a diminution or increase of the quantity of waste, 
or careless weighing, and sometimes it is impossible to aooount 
for it by any known data. If the drawing-firame pinions fail 
to correct any of the above irregularities, a difference of more 
than one or two ounces should not be made in the lap at one 
time. As evenness aif d regularity of the lap is of the utmost 
importance for producing a good article of yam, strict atten- 
tion must be paid to correct weighing and feeding; for, if the 
cotton is correctly weighed, and evenly spread to the spread- . 
ing machine, it must produce even work on the cards; pro- 
vided always, that all things are in good order about the 
spreader and the cards. It is advisable, therefore, to examine 
the springs frequently, to see that none of the spring-weights 
rise out of order, and that no pinions or wheels are i»i«m>g 
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gear in oonseqnence of broken teeih. Bolts and nnts Bhonld 
be properly screwed np ; in short, everything should be kept 
in pofeot naming order. The axles of the beaten must be 
kept fsea from cotton on the inside, or else it will cause the 
eotton to ran to one side or the other of ihe kp^ioller. At- 
tenticm most be paid to keeping the madiine s<did, leTel| and 
square. 

OnJNa AND OLBAH INO. 

li is necessary that the machine should be kept as dean as 
possible, and well and carefully oiled. The beaters should 
be oiled every hour or two, and the jslow-running parts twice 
each day. Negligence of spreading-machines and pickers in 
this respecty has often been productive of the most disastrous 
e^nsequences. 

EIRE PaODUCED BY rRICTION. 

lire is produced by friction, caused here by dirt and want' 
of^careful and r^ular t^Hing. It is a well-known fiiet^ that 
the majority of the &res which have occurred in cotton Victo- 
ries, had their origin in the picking-rooDM. This is not an 
astonishing thing, when the tremendous velocity of the beatera 
in some fiactmes is taken into consideration. Cotton may be 
ignited on the roller of a i^eading-machine, if waste be 
wound around the end of a fluted, rdler. The meshes of the 
gauze in the rolling wire cylinders should be cleaned off twice 
«ach week, and the whole of the machine cleaned two or 
ihree times each day. All the journals must be kept dean, 
and everything about the machine kcft in ihe best posriMi 
wder* 
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SPARE PINIONS. 

A good supply of spare pinions and wheels for the spread- 
ing nuMshine^ should always be kept on hand ; particularly of 
the description used on the fluted rollers, and the oarrier-studi 
belonging to them, as these are most liable to wear oui If 
a supply of spare pinions is not provided, tlTe employment of 
the operatives in a large fiictory may, at any moment, be 
suspended for want of them. It would be a good plan to 
have an additional spreading-machine. * 



CABDINO. 

CarpingtIs the next operation in a cotton factory. Cards 
are used to . disentangle the fibres of cotton, and lay them 
lengthwise and parallel with each other. Carding consists 
in the reversed action of two opposite surfiioes, which are 
studded with angled wire hooks. These hooks must be made 
of good, hard-drawn iron wire, to render tiiem stiff and elastic 
In former years, cards were merely made of small straight 
boards, studded with sharp wire points, and having handles; 
these were operated by hand : now, they are encased cylinders, 
driven by steam 6r water power. These in»,hines consist of 
one large, a^^d often of many small cylinders. If the large 
cylinder is partially surrounded by small cylinders, the card 
is intended for coarse yam, or coarse wool or cotton ; if it 
contains but one or two small cylinders, it is used for fine 
cotton and fine yam. This machine receives tiie coil of 1|^ 
from the spreading-machine, which is as wide as the card, and 
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forms it into a lamina^ in which the fibres of cotton are moi« 
or less parallel; according to the work. Coarse yam requires 
the cotton to be carded but once; but, for fine j^am, it is neii 
eessaryto repeat the operation. 

DIMENSIONS OF CARDS. 

THIRTY INCH OABD. 

Ft In. Tettli. Saw. 

Driving-puUe J on main shaft .... 1 4 • • •'. 100 

Driven pulley on card-axle 1 • . . . 138 

Pulley on* card-axle, driving cranlc, • • 

likerin, and workers 1 4 • • • • 138 

Pulley on crank ^ '..... 7|... ..286 

Pulley on likcrin '. • . 9 . . . • 237 

Pulley on eard-axle driving doff^r- . • * . « 

shaft 4 .. ..138 

Pulley on doffer-shaft 1 . • . • 44 

Pinion on other end of doffer-shaft^ • • 28 . . 44 

Driving doffer iTy large wheel of . . • . 228 . . 4} 

Bevel on end of doffer-axle • • 42 . . 4} 

Driving side-shaft by bevel of . • . • • . 42 • • 4} 

Pinion on lower end of side-shaft. . • 21 • • 4i 

Driving fluted roller by wheel of . . • 67 . . 187 

Diameter of fluted roller li • • 

Diameter of dofier 1 9 

Diameter of likerin . . .' 11 

Diameter of main cylinder 8 6 

Width of main cylinder '• . . 2 7 

Circumference of main cylinder . . 10 6 

Extreme length of card # ... 10 6 

Width of card, including pulleys . 8 6 
Three workers on each card ; diam. 8 

Three strippers on each card ; diam> 8 

6* 
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Ft In. 



Diameter of pulleys on worker and 
stripper 

Six flats — 3 next to feed rollers^ 
and Snext to doffer 



Teeth. 



S«r. 



6i .. 



• • 



WIDE CARD. • 

Ft In. Teeth.' 

Biam. Ibiving-palleys on main shaft 18 • . 

Diam. of driven pulleys on card-axle, 1 

Width of face of pulley 2t . . • 

Diameter of main cylinder 3 2 • • 

Width of m^n cylinder 3 If . • 

Diameter of doffer ........' 1 8} • • 

Diameter-of likerin 10 /• 

Diameter of pulley on likerin .^ . . 9 • • 

Diameter of workers, (2 of these) . • 5| • . 

Diameter of strippers, (2 of these) . 3 • • 

Diameter of worker-pulleys 6* . . 

Diameter of stripper-pulleys ...... 7 . . 

Diam. of pulley on main cylin. axle, 4' • • 

Driving doffer-shaft by pulley of . . . 9 . . 

Pinion on other end of doffer-shaft. . • . 18 

Driving doffer by. wheel of . . 228 

Bevel on other end of doffer ...... ... 42 

Bevel on top of side-shafb . . 42 

Bevel on bottom of side-shaft • . 23 

Bevel on fluted rollers ...•;..... . . 67 

Diameter of fluted rollers If • • 

Pmions on fluted rollers • . . 14 

Carrier-wheel to feeding-roller . • 90 

Diam. of feeding-roller 2| • • 

Pinion on feeding-roller . , 30 



Rer. 

82 
18(1 



OABDING. 



«7 



ANOTHER WIDE CARD. 



Ft Ll Teetib 



Diam. of pulley oni main cylinder axle, inside 

the frame, driving crank, likerin, and strip- . 

pers .••.....' 1 4( 

Diam. of pulley on doffer, driving workers ... 8 
Diam.. of pulley on crank-shaft, driving heads« 8 

Diam. of pulley on crank .' 8 

Diameter of pulley on the front-roller driving- 8 

head . • 

Pinion on front roller of driving^head • • 18 

Pinion on back roller of driving-head ••/..•• . . 40 

Intermediate' carrier, between the front and 

back .. 80 

Diam. of front under roller 1} 

Diam. of back under roller #. . 1 

Distance of rollers from centre to centre 1} 

Diam.. of pulley on fix>nt roller, which drives 

the calender-rollers 2} 

Diam. of pulley on calender-roller 3f 

Diam. of pulley on calender-roller : . . 1| 

Number of top cards, 10; 5 on each side of 

the workers and strippers. 

Extreme length of card • • • 10 

Extreme width of card ' « . . 6 4 

Diam. of different carrying-pulleys 61 

These cards are of an excellent descriptioni and when kepi 
in order work extremely wdl. 
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ANOTHER TWENTY-POUR INCH CARD. 



Ft 

Diam. of driving-palley on m. shafty 1 
Diam. of driven pulley on card-axle^ 1 
Piam. of mdln cylinder . . . • • • . • . 8 

Width of main cylinder 2 

Diam. small pulley on end m. cylin.. 
Driving doffer-shaft by pulley of. . . 

Pinion on other end of axle 

Driving doffer by wheel of 

Diameter of doffer 1 

Bevel on other end of doffer 

Driving Edde-shaft by bevel on top • 

Bevel on bottom of side-sh^ 

Driving fluted rollers by bevel of . • . 

Diameter of fluted roller 

Pinions on fluted roller , 

Carrier-wheel to feeding-roUers . . , , 

Pinion on feeding-rollers ^ 

Diam. of pinion on feeding-rollers. • 
Diameter of pulley on main cylind., 
driving cranky likerin and strippers, 1 

Diameter of likerin 

Diameter of pulley of likerin , ,., , 

Diameter of crank-pulley 

Diam. pulley on doffer^ drives workers 
Diai9.x)f workers^ (2 in number,). . 
Diam. of pulleys on workers, (2,) . . 
Diam. of strippers, (2 in numb»,), 
Diam. of pulleys on strippers, (2,) • 

Extreme length of card 10 

Extreme width of card 4 



In. 

8 



vr . • 




3j".! 


* 


It .. 




2 .. 




llf.. 






28 .. 




240 .. 


8J.. 






45 .. 




45 .. 




26 .. 




75 . 


u.. 






11 .. 




96 .. 




14.. 


6k.. 




8 .! 




10 .. 




7J.. 




n.. 




7 .. 




Qi.. 




6t.. 




3*.. 




7 .. 






• 



82 
180 
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-There are seven top-cards, or flats^ on each card; three 
next to the feed-rollers/ and four next to the doffer. 

GAIiCULATION OF THE DRAUGHT ON THESE OABBS. 

Diameter of doffer, incladiDg wire, (driven,) .... 21 inches. 

Bevel on end of doffer, (driver,) 45 teeth. 

Bevel on top of side-shait, (driven,) 45 • 

Bevel on bottom of side-shaft, (driver,^ 26 

Bevel on fluted rollers, (driven,) 75 

Diameter of fluted rollers, (driver,) 1} inch. 

45 75 

26 45 

270 875 

90 300 

1170 3375 

9=f diam. of fluted roller. 189= 'f* diam. of doffer 

10530 80375 

27000 
3375 

10530)637875(60.57 
63180 

60750 
62650 



i'la* 



81000 
73710 

7290 remainder. 
Draught of the card, 1 into 60.57, or a little ov^r 60}. 
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REHABKS ON CARDS AND CARDING. 

« - 

BELTS AND JOURNALS INSIDE THE CABDS. . 

The cards alluded to have the pollejs and belts inside tlie 
framing. and covers; this is not a good plan^ as the belts an 
always catching «nd throwing out flyings, and the journals of 
the likerins, workers, &c., become choked with the flyings. 
The belts and journals should be free from flyings, sand, and 
other matter. The workers and strippers should be placed 
next to the feeding-rollers, and the top-cards must be placed 
next to the doffer. Workers and strippers have a tendency 
to leave the cotton loose and irregular on the main cylinderi 
and to let all the large motes and dirt pass on to the doffer, 
and fill up its teeth ; whereas, when the top-cards are -all 
next to the doffer, they smooth down the rough and straggling 
fibres, and perform good service, by seizing upon all motes, , 
and other matter, that should be caught and held fast before 
it passes to the doffer. Carders and cotton-spinners are di- 
vided in opinion as to the merit of the different plans, some 
say that the flats catch too much of the good cotton which is 
left loose on the cylinder by the worker and stripper. They 
prefer to let it go on to the doffer in a loose, furry state. 
Some carders and managers have had fimcies and ticklers 
placed on the main cylinder, near to the doffer, for this pur- 
pose, and pretend that flats keep the cotton too light and 
loose on the main cylinder, and tha<^ by their improvement, 
the cards will only require stripping once in each week, in- 
stead of four times per day, on cards with flats. They say 
that the flats should all be placed next to the feeding-rollera^ 
for there .they will do the most service. 
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USE OF FLATS. 



That tiie fiats do the most work when nearest the feeding* 
Irolleis^ no person will certainly deny; but, that they do good 
service, is not equally true, as they catch the cotton imme^ 
diataly after it leaves the likerin, before it has passed on to 
the workeis and strippers, which take it from one to the other, 
carding it properly, and returning it to the main, well finished; 
while the flats, when placed next to the fluted rollers, soon 
become filled up, and are of no further service until they are 
again stripped. Such an arrangement actually has a bad re • 
inilt, as it causes the card to nap, when the teeth of the flats 
become filled up with cotton ; though there may be cards that 
work very well on either plan. Cards similar to. those de- 
scribed, having some flats on each side, when in proper order, 
make most excellent work, and may be considered as good as 
any other kind, with the exception of having the journals and 
belts inside of the framing. 



G£N£RAL ^MARKS. 

The greatest advantages may be derived firom a careful and 
skilful management of this very important branch of the 
cotton manufacture. The preliminary basis of good fine yam 
must originate in the carding-room. If in any of the various 
processes through which the cotton necessarily passes in this 
department, it becomes in the slightest degree injured, ne 
sabsequent operation can correct or remedy the evil; the yam 
18 inevitably spoiled. 

Having given the dimensions of diflerent parts of some 
good plans of cards, and also directions for the attendance and 
management of the willey and spreading-machine, we shaU 



• « 
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now proceed to lay down plain practical roles for putting cards 
in good woikiDg order, together with some nsefol directions 
and instradiOQS as to the most adyantageons system of operat 
ing them. 

TURNINa UP A CABO. 

Before taming up a card jHrepantoij to doUiing it, ahrays 
remove previonslj the heads of the wooden eylindersi and 
screw up tight all the staye^xdts; also, screw np all the joint- 
holts firmly, and see that the frame stands square, leyel, and 
perfectly solid. The doffier, likerin, fluted rollers, workers, 
and strippers, most he made to stand perfectly parallel with 
the main cylinder. In toming np^ all parts of the card that 
require turning must have a veiy true, level, and firm rest 
A crescen^ehaped tool, of good steel, is the hest for turning 
np caidft. 

43Ln>ING-&S8T. 

The screw-slide-rests for turning np cards, are the hest and 
most correct The sliding head in which the tool is set^ rests 
on a stout firame of castriron, as long as the width of the card- 
frame, to which it is screwed fiist hy clamps. The two pa- 
rallel hars of this frame are ahout seven inches apart ; the 
tops of these hars are finished off as slides for the movahle 
head, which is propelled from one cdde to the other of the 
card hy a screw-shaft, running through the whole length of 
the rest-frame, with a handle or wheel at each end of the pro- 
pelling screw. There is also a slide and screw cm the movahle 
head in which the cutting-tool is fieistened, for regulating the 
contact of the tool with the cylinder or roller to be turned. 
This operation is performed with the nicest accural^. When 
the rest is placed parallel with the cylinder«de, and the cutter 
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is in good oider, a card«cjlinder can be finished with despatch 
and great exactness. No factory should b^ without thit/ useful 
and necessary machine. Many cards have been^ and are still 
injured by miserable, shackling fixtures, used in turning up 
cylinders. Stands and other fixtures must be attached to the 
grinding-machine, for turning off the likerins, workers, and 
Btnppersy which is done with the same rest and tools. 



WOOD FOR CARD-OTLINDERS. 

If good care be taken of cards, the frame-work and cylinders 
. may last thirty or forty years. During that time they may 
require to be turned off ten or fifteen times, according to cir- 
cumstances, owing to the kind of wood of which the cards are 
built. If the wood has not been well seasoned, if it is ez- 
posed* to damp air, or to great heat, accidents, &c., or if there 
is any considerable quantity of the substance cut away in 
turning, they will soon be worn down to the bolt-heads; the 
staves will become so thin that they will be liable to cast or 
warp, and open in the joints with every change of the atmo- 
tipheric temperature. Hence . the necessity of having a fiist- 
late aj^tfuratus for turning card-cylinders to advantage. 



IRON DOFPERS. 

Cards are now generally constructed with cast-iron doffers. 
ThiB is an excellent and valuable improvement. Zinc, how- 
ever, is preferable to iron, as it may be tacked. ' The doffers 
and cylinders should have cast«teel axles, and the (flinders 
should be exactly balanced; for, if they are heavier on one 
nde than on the other, it will produce a considerable vitoi* 
tion when they are run fast. Besidesy it has a tendency to 
7 
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wtar th^ joanialfl off mt the heavy ride, and of oione cbiim 
the cjliiider to nm-orooked, and thereby spoil the carding on 
the maehinee. This wiU inevitably be the reenli of a^ few 
years nae ai iron dofibrs ihat axe inoorreoily bahineed. 



GLOTHINa THS OARDS. 

Care mnst be taken, in putting the sheet-cards on the main 
cylinder, to 'fiusten them on as tight as they will bear without 
tearing the leather, or pulling the tacks out of the backs of 
the sheets. Especial attention is required if the cards are 
made, of calf-skin, as this, if not put on very tight, is very 
apt to' stretch and become Sladc in grinding. ' These eacrda 
win cause a great deal of trouble a[fterwards, by the leather 
and teeth rising up in the middle of the sheets, and rubbing 
against the dotfer^-teeth. When this occurs, there remains no 
remedy but to strip off the sheets, turn up the cylinders^ and 
re-cover them with the same sheets. In turning up the cy- 
linders and rollers, be very carefiDd to take as little as posrible 
off the wood, just suffident to make them true, and no more. 

The sheets are put on with good stout eight tor ten onncer 
tacks, driven at the distance of about seven-eighths of an inch 
apart. Cylinders made ^f mahojgany or bay-wood, the kind 
most commonly used, may be covered with six ounce tacks; 
and, tot pine cylinders, ten ounce tacks are large enoughs 
The hdes in the sheets should be pierced by a tool, having 
three, four, or five points, each point being separated sev^n-* 
eighths <tf an inch from the others. The tacks must be 
driven in a straight line, at equal distances and opposite to 
eaeh other in the sheets, so as to form regular rings around 
* the cylinder; this has a neat and workmanlike appearanoe, 
and is correct in prinmple. We can form a compamttvely 
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wrreet opinkm of a caidei^s abilities and skill in tmn^ng 
and keeping his room, in snng order, bj (JNKrying the mannar 
m which he oovers his cards. When covering the doflfer) put 
<m the fiUet^aurds as tight as possible wi^oat brealdsg than. 
If the dofier be made of oast-iron, it will be adTisaUe to grve 
it two good coats of white lead, not so thick as to prevent it 
fioni being laid on very even. A portion of copal tarnish 
riionld be mixed with the second coat, as it prerents the paint 
from becoming too hard. ; The backs of the fillet4eeth will 
imbed themselves in this coating of paint, and keep the 
fillets- from mnning slack each time t^e card is groiind, idbidi 
they are very apt to do on the bare, smooth sorfiuse of the 
metal, causing a great deal of trouble apd loss of time. 



OBINDING THE CARDS. 

In setting the emery rollers to grind the cards, do not sd 
them to bear too hard or too heavy on the wire, for this will 
heat, soften, or break tBe wire, if it is not very good and 
toagh. The emery rollers should be seven ^or. eight inches n 
diameter, and always two or three inches wider than the card- 
eyUnders, so that they may traverse an inch each way on tibe 
cylinder, and not- leave any of the wire bare. Traversing is 
effected by means of a waving pulley, about 5} inches in dia- 
meter ; the outer rim or edge of the pulley runs in a slot 
attached to the stand of the roller: or the traversing is pro- 
duced by a crooked strap, which, fitting between the rims of 
the pulley, will move the emery roller longitudinally and 
around at the same time. The traverse motion may be also 
'produced by a waving pulley at the emery roller. The 
emery roller must be kept on the cylinders until they are 
ground perfbotly truci and until the greater portion of th« 
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-iedtli aie gronnd to a poml The perfect rotnndity of tlie. 
cylinder may be ascertained by the sound it produces on the 
emery roller as it runs : the sight may also be of service in 
this respect, either when the cylinder is in motion, pr by stop- 
ping it, and giving it a careful examination. When the snr- 
fiice of a card-cylinder has been suffidenUy ground, it will 
have a blackish appearance, while those parts that are not 
ground enough will appear more or less dear and bright 
As long as a considerable quantity of white teeth appear, the 
grinding must be continued. One day will be sufficient to 
grind up a new card, if the emery is in tolerably good order. 



HAND-EMSBIIS. 

When the cylinder has been ground perfectly true, and 
nearly all the bright teeth have disappeared, the cards are 
finished off by reducing the teeth to a smooth point, which is 
done by a wooden hand-emery for the doffer, and a canvas 
emery for the main cylinder. The emery for the doffer should 
be made of clean, well-seasoned pine wood, one inch thick, 
three inches wide, and two or three inches longer than the 
width of the card-cylinder. ^ For twenty-eight inch cards, the 
emery should be thirty or thirty-one inches long, and for 
thirty inch cards, thirty^two or thirty-three inches long, so 
that, in traversing the emeiy-board backwards^and. forwards 
two or three inches, the wire will be always covered, and no 
part of it left bare at the end of the cylinders ; for, if such 
be the case, the parts lefb bare will be higher than those on 
which the emery was constantly operating. In grinding with 
the hand-^mery, it must be moved perfectly straight and pa-* 
rallel, and not pressed too heavily on the cylinder, as this 
makes the fillet slack at the right-hand side, and proportion* 
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ally light on the left-hand side of the doffer. When these 
hand-emeries are over twenty-six inches in length, they shon^d 
have a strip of wood attached to the centre of the u^per side. 
This strip or haok-hone should be full an inch wide, and 2} or 
2| inches deep iA the middle, sloping off to each end, and he 
&stened on by stout screws. This prevents them from warp- 
iqg. If they become warped or crooked, it has the efibet of 
grinding off the card-wire, and destroying the straight, level 
sur&ce, which must be guarded against by every jpoesible 
means. Good, well-made canvas emeries are undoubt^y 
ihe best for finishing or grinding the main cylinder on orcU- 
nary occasions; they are made by attaching a piece of iEttoii^ 
even canvas, twelve inches wide,%nd seventeen or eighteen 
inches Icmg, to an ircai or wooden frame, one end of which 
must be made to move with slats, so as to make the canvas 
filaek enou^ to £(»rm a curve like a saddle when applied to 
the cylinder. On this account it is conmux^y called saddle* 
grinder. It is advisable not to make it so slack as to permit 
the ends where the canva^ is fastened to come in contact with 
- the teeth. Those ends, if attached to a flat board, should rise 
about 2i inches, which will allow the canvas 17 or 18 inches 
to form a sufficient curve without touching the back. There 
must be a handle on the back of the board to hold it by : two 
handles are better than one, if reaching from gnd to end, as 
the person grinding would then have to use both hands, and 
could, of course, hold it steadier^ If the canvas is on an 
iron frame, this frame should be made in two parts, with a 
curved back, and be connected on the back by a sHde and two 

> 

7*- 



• 



78 AMERICAN COTTON SPINNER. 

U8INO THE HAND-EMERr. 

In nsiiig the hand-emery, the operator must be careful not 
to press it upon the irire, but to let it bear its own weight. 
While moving it backwards and forwards, or rather firom side 
to side, he should also take heed that the grinder dwells a 
little longer at the ends of the sheete, or the ddes of the 
cards, than in the middle : the reason for this is very obvious, 
the emery passing over the middle twice for the once that it 
does over either end ; and, without resting a short time at 
each fflde, the cylinder would be ground hollow, consequently, 
on starting the card, it would be found to make bad work. 
Many cards are injured 'by learners, or by persons unac- 
quainted with the proper manner of holding or using canvas 
emeries. Canvas emeries cannot be made the full width of the 
cylinder — at least they ate not made so — ^it would make them 
quite too heavy, and they would do more to injure than to 
bnidlt the wires of the cards. 



GROUND HOLLOW. 

If, through ignorance or inattention, it should happen that 
either of the cylinders or likerins is ground hoUaw in the 
middle, if the snr&ce is in any way injured, or if the cylinder 
is losing its rotun<fity, it will be impossible, while in this con- 
dition, for a card to make good work. One card working 
badly will spoil the wofk of twenty cards working in a proper 
manner, if mixed with it at the drawing-frame. When any 
)f these di£ficulties occur, the only remedy is to put on the , 
emery roller again, and reduce all the prominent- places, 
making the cylinder as even, true, and round, as it was 
ori^nally. 
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STRAIGHT EB^ES. 



Ill every carding-rooni; there should be at least one pair 
of hard, well-seasoned^ wooden straight-edges — cherry will 
answer very well— of the full width of the cylinder, or as long 
as the emery roller. These straight^ges shoidd he about 
three inches broad, and nearly three-fourths of an inch thick. 
They are used for the purpose of trying the cards, and the 
manager or carder should frequently apply them to the card- 
cylinders, likerins, hand-emeries, and rollers. In every large- 
sized ca,iing-«om, there should be a godd tepe miu^ng 
line, fifty or*8eveniy-five feet in length, having the feet and 
inches correctly marked thereon; also, an accurate spirit-level, 
two feet long by three inches in width, having both horizontal 
and perpendicular spirii-gla^ses inserted in it. 



HOW TO EXAMINE A CARD. 

Should any of the cards work so badly, after being set care- 
fully, as to create a suspicion of their not being exactly tme^ 
all the cylinders of the card should be stripped and brushed 
out. The straight-edge should Mn be applied on the surface 
of the teeth, holding it perfbctly parallel, and looking under it 
against the Hght By this means, we may ascertain whether 
the surface is perfectly straight. It will then be an easy 
matter to discover whether any of the cylinders are not per- 
fectly round, by examining them while running without any 
ootton on them. If they are so much out of the proper form 
as to be the occasion of injury to the work, and it is apparent 
that a great deal of grinding will be requisite to make them 
true, the sheets should be taken off, and the cylinders turned 
up and re-covered, ffhe same must be done with the doffen 
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under mmilar circamstaDces. K the cylinders do not require 
to be divested of their covering, pat on an emery roller for a 
period of three or four hours, or as long as may be required 
to produce the desired effect. At the same time, it will be 
necessary to tiy all the emeries by the straight-edge ; lor, if 
they are not straight, it cannot be expected that the cards caa 
be made true by their use. 

For spinning yam from No. 15 to 80, the cards should 
be ground every two weeks; for fine numbers they must be 
ground once or twice a week; but no cards should run longer 
than two weeks without being ground, when either suddling 
or coarse numbers of yam are being i^un. The workersy 
strippns, and top cards may be ground every four weeks, or 
puce while the card-cylinders are ground twice. The cylin- 
ders should be well carded out with an open, thin^^et hand- 
card, applied to the cylinders when they are ranning in the 
same manner as when being groimd; the main cylinder and 
likerin revolve in a contrary direction to what they take when 
carding, but die doffer runs in its usual direction, only much 
faster. After being carded out, they should be well brushed 
with a good, thick-set, stiff-bristled brash, whidi may be again 
used after the grinding is finished, in cleaning out the emery 
dust, and taking out any chance particles of emery that may 
adhere to the sheets. It is much better to grind cards often, 
than to grind them long at one time, as the teeth are subject 
to Become clogged with particles of waste and seeds, and to 
become dull and set back, if they are mn too long. This 
is especially the case where there are screens uiidev the cylin- 
ders and likerins. The top cards should be careftdly exana^- 
ined when they are ground, and all the teeth which may be 
depress^ should be set up by a sharp, thin, tapering, and 
pointed steel tool| made for the purpose^ AH dents, 
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&e.i of ihe teeih^ shonld be remedied as much as possible 
every time they are ground. If no attention be paid to this 
matter, the cards will &11 by degrees into a very bad state, 
and will not last as long as they would under a proper syste^ . 
of management. 

. The proper and timely grinding of cards calls for the most 
carefdl attention on the part of the manager and head carder. 
The proper performance of this process is so essentially ne- 
cessary to the production of good work, that we may safely 
assume that there is more cotton and yam spoiled by the im- 
proper grinding of the cards, running them too long without 
grinding, or unskilful setting, than from' all othei^causes com- 
bined. Some master cotton-spinners, apprehensive lest the 
teeth of the cards should be cut down, have forbidden their 
carders to ^d their eards oftener than once in four weeks, 
even when those cards were running at a quick speed, doing 
heavy carding, and having screens under the cylinders and 
likerins, at the distance of only three^ighths of an inch from^ 
the teeth. It would be equally as correct to forbid a carpenter 
to file his saw, or whet his plane-irons, chisels, or gouges, lest 
he should wear them out. 



SETTING CARDS. 

In setting cards to work Oeorgia, Tennessee, or Alabama 
eotton, or any of the common short staple cottons in general 
use, for low and middling numbers of yam, set the fluted 
rollers so that they will run' without touching the likerins, 
workers, strippers, qr doffers, as close as possible to the main 
cylinder without coming in contact with it. Set the strippers 
sufficiently near to the workers to take the. cotton off^hem. 
When setting the top cards, raise the front part of them, oi 
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ilie Bide next to the feedmg^roUen, a litde U^icr ttwn Ae 
back party soflbneiii to Oanse the bads teeth to eatoh tha dirt 
aa well as the front ones. If they do not catch alika OYet 
*the whole surfiice of the aheety they are not properly aet 
Top cards, when kept in good order, properly set^ and regu- 
larly 8tripped| are very useful auziliaries in carding. Both 
the eye and ear may be used in setting eards; it sometimes 
occurring, that in particular mtuations, the ear may detect an 
imperfection, where the eye cannot be used adirantageondy, 
if at all. A quick eye and a sharp ear are both of great use 
to csidets. 

SETTING THE OOMB-PLATS. 

When Betting the ccMub^pUte to dear the ootton from the 
dofier, turn the sweep of the crank-axle so diatat will stand 
half up and half down, then set the comb-plate so that the 
teeth, which must be inclined in towards^ the doiSer, will stand 
parallel with the centre or axle of the doffer, so that in 
working the comb-teetii, it will rise above the centre of the 
doffer and mnk below it The sweep of the crank should be 
about three-fourths of an inch, which will give a stroke of 
one and one-half inches up and down. The crank should 
make one revolution for every inch of cireumference turned 
by the doffisr. 

STBIPPINa OF OABDS. 

The main cylinder sliould be well stripped every two^ or at 
least every three hours. The doffer should be stripped twioe 
each day, at noon, and near the stopping time in the evening ; 
the likerin once or twice each day. The top cards should be 
atripfted in regular rotation, without causing any interruptton, 
and not more than one-half of the same card at one time 
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Far this purpose, a stout boy should be in attendance on each 
sixteen or eighteen cards. Considerable importance should 
be attached to the stripping of the top cards; it. is more re* 
quisite for &ie yam than for coarse, but is undoubtedly bene- 
ficial to all tmmbers of yam, and makes the cards work 
better. The persons^stripping the top cards should work by 
the piece, and be paid at Ihe rate of so much per pound ; 
their toppings should be weighed every morning and entered 
in a book kept fbr that purpose by the carder. This system 
of operadons will save' the manager and carder a great deal 
of trouble, and js also the means of improving the work, 
having a tendency to promote the constant and regular topping 
of the cards by those employed for that purpose. 

OABBS SHOULD 170T BUN BASS. 

The cards should not be suflfered to ron bare when a lap* 
roller is run out; it is so much time lost, and renders the card 
liaUe to accidents and injuries, by waste catehing about the 
ealeinder rollers and cranks. The piedngs of the rollers 
should be neatly joined at the cards, and not overlapped or 
doubled too much, as they will choke the feed-rollers and 
Uk^rin. The flyings^should be taken from under the cylinder 
once or twice each day, according to the speed of the cards, 
and the nature of the oottcm giving it a greats w less ten- 
dency to the production of flyings* 

SCBEENS. 

Where those useful fixtures, screens, are at&ched to the 
eards^ cleaning twice each week will suffice, on Wednesday 
•t^niags, and At noon on Saturdays. If well fitted up, the 
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screens should go round under the likerin, from the Anted 
rollers, and extend from thence under the main cylinder^ and 
around this cylinder, and between it and the doffer. It can 
be safely taken thus fan without coming in contact with the 
doffer; here it should be doubled over, and not present a raw 
edge between the two cylinders. Tha end, when neatly 
doubled over, should descend at least five or six inches. The 
screen must be a full inch distant from the doffer at every 
point; for, if any waste or cotton catches on it, sticks, and 
rubs against the doffer, it makes a Very ugly appearance in 
the stuff coming off the doffer. 



LENGTH OF SCBEEN. 

Screens are generally made of zinc, all in one piece, and as 
wide as the framing of the card. About eighteen inches in 
length of the space under the cylinder, and four inches under 
the likerin, the full width ^jnust be punched regularly with 
half-inch holes, at the distance of about half an inch apart, 
to allow the sand and dirt to fall through. The screen should 
be placed at the distance of about three-dxteenths of an inch 
from the card-teeth of the likerin and cylinder, very accu- 
rately put up to fit the circumference of the circles, and ao 
firmly fixed that it will not be liable to be easily moved when 
anything is being done about the cards. The screen should 
be connected altogether with the frame-work of the card, and 
not be in any manner attached to the floor. ^ 



NUMBER OF HOLES. 

For thirty inch cards the screen will require to be aboat 
thirty-six inches wide, and should contain forty holes in this 
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nidth; and in i^e eighteen inches under the centre, in the 
direction from the likerin to the doffer, there should be at 
least twenty holes in the width : this will make 800 holes 
under the main cylinder. Perhaps one foot would he enough 
in this last direction. If we put twelve holes in this one foot 
by three feet^ it will make 480 holes; 200 holes aro snffident 
under the centre of the likerin. 



USE OF SCREENS. 

There is a diversity of opinion among good cotton-spinners 
and •carderS; as to the utility of {screens. Experience shows 
that they have a tendency to make the cards dull in a short 
time, and to cause seeds and large motes to stick in the teeth, 
if the cotton is dirfy. Notwithstanding this, screens effect a 
great saving of cotton and labour. A card, thirty incheg 
wide, turning off* about sixty-two pounds of cotton per day, 
will, without a screen, produce flyings amounting to not less 
than twelve pounds per week, and, if an inferior kind of 
cotton be used, it will amount to neariy eighteen pounds. At 
any rate, if we consider the cotton to be fair, it will amount 
to twelve pounds. It is true that a considerable portiquof 
this cotton would be fit to mix into filling, coarse yam, &c. ; 
bat then what a waste of time and labour in pickings sorting, 
and mixing, what dirt and confusion is occasioned in the card- 
room, taking out these flyings twice every day from under all 
the cards, in addition to other inconveniences. But when 
screens are used, and well fixed, a card will not make more 
than three pounds of flyings per week, instead of twelve 
pounds, which, in twenty-eight cards, amounts to 336 pounds 
of cotton. By the screen system, the loss would be enghty* 
four pounds. There are thus 252 pounds of good cotton saved 
8 
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per week| on iwenty-eight cards. These are positive pracidcal 
fihcts. The last waste may he packed into a hag without any 
fbrther trouhle, and will he worth from two to three cents per 
poond. The amount of 252 pounds per week in &yonr of 
the screens will amount to 13,104 pounds per annum, which, 
at 12| cents per pound, would he worth the sum of $1633. 
So much in £iTour of the screens, which should be a conclo- 
flive recommendation of them. 



ADVANTAGES OF SCREENS. 

Some'persons object to the screens, and say that they make 
the yam dirty and weak. But if the cylinders and tpp cards 
are kept properly stripped and ground, the screens will work 
weU. The advantage of the screens is, that the greater part 
of the fibres, which would, otherwise, fly off the cylinders and 
lodge under the cards, are wrought up into yam. This part 
of the cotton is quite as long and strong in the staple as the 
best of the stuff, and the sh()rter parts pass in by such a re- 
gular and imperceptible process, that the yam is^not weakened 
or injured by it. In the cards previously alluded to, the pul- 
leys and crank-straps ran inside of the frame and covers, and 
cause considerable quantities of cotton and waste to be thrown 
on the floor; thb can be remedied by putting the straps on 
the outside. 

When the screens do not give satisfaction, it is owing to 
their improper oonstraction. The expense of fitting them up 
is very trifling, when compared with the benefits to be derived 
from them. Everything which effects a saving of labour and 
material, should be brought into use in these days of foreign 
competition and rivalry, if it proves to be worthy of a triaL 
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TO CONNEOT CARDS BT RAILROAD. 

Railroacis, as they are called^ are in front of the cards; by 
Hiese the slivers from ax or twelve cards are all nm along in 
a troagh on a strap, and pass in the mean time through a 
series of rollers, placed together in the same manner as in a 
^wing-head. This improvement saves the labour of changing 
eans^ is a saying of them, and also a saving of the floor at the 
same time. The whole of those ten or twelve cardHsliveis 
pass into one can, which is generally convenient to the drawing- 
heads. These railroads have also a tendency to improve the * 
work, so &r as doubling together a number of ends is con- 
cerned, and thereby partly remedying any defects in the feed- 
ing, or irregularity of any single card. The fixtures and ma- 
chinery of this improvement are of a complicated nature, and 
consequently liable to become deranged in some of its nume- 
rous parts, and prove troublesome. This may and does form 
a serious drawback to the fwLvantages they possess. 

As the principal use of these railroads is, to collect all the 
stuff produced by a number of cards* into one can, they are 
certainly capable of being very much simplified. They are 
generally so constructed, that the stuff comes through the 
calender-rollers of the railroad at one end, and is of the same 
thickness when two or three of the cards are stopped, as if 
ihey were all in motion. To produce this desirable and very 
necessary effect, such a quantity of gearing, levers, cones, and 
clock-work machinery is required, as renders the whole system 
liable to get out of order. Any derangement of course mate- 
rially affects the regularity of the stuff. When anything 
happens to any of the cards of the system, it causes a stop 
page for the time being of all the cards attached to it, thereby ' 
stopping one-half or more of the machinery in a large room. 



88 AnucAH oonoN amiNKB. 

B is a wnng prineqile to liiTe maduneiy of such a flimsy 
natere dependent on. the mteMiknBB of a tfaooghilesBy j;iddy 
bojoripiL If apieoeof wastecalchesaroimdajoanud on 
two of the cuds in such a system, it will stop six or tweLve 
cttdsy with all the other machineiy dependent on them, for a 
eonasdeiahle loigth of time. 

These lailiosds have now, however, amved at such perfeio- 
tion, that nothing is wanting to hring them into geneEsl use, 
hut cue and attentiop on the part <3i the head carder. If he 
ke^ the cards in good order, no difficulty will ever occur in 
the operations of the railroad. The improvement in the 
drawing4iead which Jenks has patented, is peifeetlj secure. 
It admits of the stoppage of one, two or three cards, without 
distnzfaing the nraning cards, or the thickness of the laminae 
As twelve cards are nevw usiiall j connected in one e^steni, 
nine may be set down as the hi^iest nnmber iriiich should 
ever be so connected by railroad. 



rAGINa GAUDS. 

The great improvements in card-grinding, infrodmsed withiB 
the last t#enty-five years, have abolished the destroctiTe pro- 
cess of fiwang new cards, or>dd.ones either; that is, by grind- 
ing them for several days against the teeth with a&st grinder. 
This has ceased to be a practice, and has been siq^erseded by 
skill and practical knowledge. Many thousands of setts of 
good card ooTcring have formerly beoi spoiled or greatly in- 
juied by this enraneoos system of g^tinding, which was ono^ 
deemed necessary to level the teeth, and bring them to an 
even sorfiMse. Formerly, before machinery was brought to 
such perfection as to cut and stick cardrteeth in the leather, 
the points or sarfiuses of t^e teeth were not of sndk aunifom 
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fegnlarity as iihey now are. This ruinous' plan of catting 
down the wire to one-fourth of its original length, may break 
out one-fourth or one-ihird of them close to the leather, and 
cause injury to the remainder by softening the wire. In 
ihose times, cards actually underwent more wear and tear in 
one grinding, than three years' fiur work would have done, 
and now does. 

Cards should be faced in the following manner. When a 
new card is to be faced up, apply a light hand-emery gently 
to the teeth, against their set, for about one or two mmutes 
on each cylinder;- this is done forj^he express puipose of set- 
ting all the teeth up before the rdler is put on. The carder « 
should attend to this personally, or some careful, practised 
indiyidual on whom he can depend. No ignorant, careless 
person should be entrusted with the grinding of caids, unless 
it is intended to have them spoiled, and the work spoiled abo. 



GLOTHINQ CARDS — ^DIRECTION OF THE WIRE. 

When clothing cards with workers and strippers, put the 
fillet on the likerin from left to right; on the workers froin 
right to left; on the strippers from left to right. The teeth 
of the likerin and strippers stand in a different direction from 
those of the main cylinder, and also run contrary. Those on 
the workers stand the same way as on the main cylinder, but 
run in a contrary direction. The fillet on the doffer is put on 
from left to right, and the teeth stand the simie way as on the 
main cylinder, but it runs in a contrary direction. The teeth 
on die top cards stand in a different direction to those on the 
main cylinder. 
8* 
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KIND OT WIBS US£D IN CARDS. 

For fillefttiDg on the likerinB^ 2 inclieB wide^ use No. 30 
wire. 

For filletting on the woi^era and strippers, 1} inohes wide, 
nse No. 30 or 31. 
. For filletting on dpffers, 2 inches wide, nse No. 84 or 85. 

For main ejlinder, length to soit, 4 inches wide^ nse No. 
33 or 34' 

For sheets of top card, length to snit^ 1} ^nr 2 inches wide, 
oae No. 31 or 32. « 

REGULATIONS IN THE CARDINQ-ROOM. 

The cards, and eTerything abont ihem, should be kept in 
nice, dean order, as well as all the machinery connected with 
them. All cotton and waste must be kept off the floor and 
ont of the windows. The cards must be regularly and care- 
fully (Hied; the main cylinder, cranks, likerins, and strippers, 
twice eadi day ; or, the likerins and strippers may be picked 
off and oiled each time the main cylinder is stripped, which 
is eyery two or three hours : all the other journals, which ran 
at a slower speed than those mentioned, must be oiled, eyerj 
morning. The flyings must be taken out twice everyday; 
but if there are screens to the cards, twice each week will be 
sufficient, namely, every Wednesday and Saturday. All the 
wrds should be well brushed off every one or two hours, aa 
^ell as the side-frames, top-covers, and fronts. Waste must 
aot be allowed to accumulate on the comb-plate and the ^uds 
of the doffers, on both of which places it is liable to caiteb. 
The sur&ce of the covers of the top cards, worker, and likerin, 
should be rubbed off twice each day with hard waste ; this 
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may be done near dinner-time^ and near the stopping-time in 
the evening. Do not allow the boys, or any other person^ to 
cnt^ bruise, or disfigure the madbinery, walls, window-sills, or 
seats, in any manner whatever. Nothing has a worse appear- 
ance, independent of the damage occasioned by it; it indicates 
a careless indifference on the part of the superintendent of 
the room, and is the fault of the manager. 
- It may be proper to repeat, that if the cards are badly set 
or ground, or suffered to run too long without grinding, they 
will spoil the roving, and consequently the yam, by rendering 
it nappy, rough, and weak. The subsequent operation of 
drawing and doubling cannot correct this &ult; no. machine 
can make good marketable yam ^m such carding, • These 
things cannot be too strongly impressed on the minds of the 
carder and manager, as they are subjects of the utmost im- 
portance to those who wish to make good yam. 



SPEED or PARTS 07 THE CARD. 

It was the impression at one time, that the likerins would 
make the best work when driven at a rapid speed ; this was 
discovered to be a mistake. A card is found to work to the 
best advantage, when the relative speed of the main cylinder 
and likerin is so calculated, that the main cylinder will dis- 
play double the amount of surface that the likerin will dis- 
play in the same time. On reference to the sizes of the dif- 
ferent parts of the cards, we find that the main cylinder dis- 
plays about 1855 feet of surface per minute, and the likerin 
660 feet; the main cylinder displaying double the surface of 
the likerin in a given time. 

The yield of well-constracted cards is about three pounds 
in ten hours for every inch in width) so that a card thirty 
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inches wide wOl faniish nhiely potmds of sliyer in ten honrs. 
This 18 the calcobilion for course namben, from No. 6 to 20; 
the cards must be entirely covered by workers and tappers, 
and one carding will be soffident. For finer nnmbers a donble 
carding will be required, and the cards must oonsst partly of 
workers and partly of flats. These cards do less work, and 
make but one and three-foorih pounds of sliver in ten hours, 
for each inch of their width ; so that a thirty inch card will 
IHToduoe fifty-two and a half pounds in one day. 



COYESING EMERY BOLLEBS AND EMERIES. 

KIND OF SMERT. 

The emery used for grinding cards, is of various sizes and 
qualities, and may be had of the principal druggists. Num- 
bers 3 and 4 are good axes, and are preferable to jlihe finer 
kinds. It must be perfectly firee from rotten or pounded 
stone, and all ingredients not belon^ng to it Emery may. 
be tested by laying some of it on a flat piece of iron, and at- 
tempting to bruise it with a flatiboed hammer; if it is good 
and hard, it will reast the hammer; if it is soft, cht mixed 
with any improper matter, such as broken porter-bottles, rotten 
rock, or pounded stpne, it will yield easily to the hammer, 
and must consequently be rejected. Coarse emery cuts and 
grinds <|uicker than fine emery, and also sinks in among the 
points of the teeth, cleans them, and cuts off any rougbness^ 
barbs, or hooks that may be on them, and i«eyents them 
firom rubbing on each other. If the emery is too coarse, it 
causes rings or grooves and ridges around the cylinders. 
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CLEANING EMERT. 

Emery, when brouglit from tHe druggists', is generally 
fonnd to contun more or less dirt, snch as chips, dust, &c., 
which preyent the glue from holding the emery, as it will 
i)ecome filled up with the dust. To prevent this, some carders 
wash the emery in warmwater^ when the light dust and chips 
will rise to ike sur&ce, and may be washed off. After this^ 
the emery may be spread on a cloth, and dried in the sun, by 
« stove, in the steam-engine room, or in any other dry place. 
This is an ex^llent plan, as by it the emery may be thoroughly 
cleaned. 

Ano&er plan is, to have a box made of wood, about four 
inches deep, its length and width to correspond with the size 
of a sheet of tin, which is pierced full of holes, sufficiently 
large to allow the grains of emery to pass through them ; this 
tin sieve tnnst be nailed on the box frame. The emery must 
be taken to a door, ifindow, or some other place where the 
advantages of a good breeze can be obtained'; sif)^ the emery 
-through this sieve, holding it up at a distance of three or 
four feet from the ground, exposing the sifted emery to the 
breeze^ and letting it fall on a piece of cloth spread on the 
ground, large enough to receive all the emery as it ialls. It 
may be necessary to repeat this process in order to clean the 
emery properly from dust and chips. It'is advisable, if there 
is a large quantity on hand, to clean it all at one time, cover 
it up snugly in a keg or box, and put it away carefully, so 
ihat it may be always ready for use when wanted. 

MAKING EMEBY BOLLEBS. 

Have the rollers turned perfectly true and stndght, and two 
cr three pots full of good glue^ ready melted Tliis glue 
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most be of a medium consistency ; if it is too tihin it will not 
hold the emerj^ and if too thick^ it- will not adhere to, or 
spread evenly on the rollers. It will require one person to 
turn the rollers or the cylinders slowly, while two others apply 
the glue by means of large paint or sash brushes; or, one of 
them might use a half-worn white-wash brush, while the other 
passed over after him, and finished them off with the sash 
brush. The glue-kettles should be placed quite convenient to 
the rollers. The glue must be brushed around the rollers as 
soon as possible, particular care being taken not to miss any 
part, especially the ends, as it is there they first begin to give 
way. As soon as the roller is covered with glue, two persons 
must strew on the emery, letting it fall from a height of two 
feet, to make it «tick, while a third turns the roller. The 
emery must be laid around the ends of the rollers by hand, 
in order to make it adhere to those places. As the roller is 
turned slowly around, the loose emery will 611 off, and a suf- 
ficient coat will adhere to it 

These rollers should be allowed to dry during the nighty 
and the next day they should receive a secoi^d coat, exactly 
in the same manner as the first, with the exception that the 
glue may be somewhat thinner. They should again be left 
to dry during the night, and the. next day all the glue and 
waste emery adhering to the ends should be scraped off. The 
rollers should then be tried by a correct strajght-edge, the 
emery rubbed off the high places, and the whole made as 
level and true as possible. Then, a wash, composed of about 
2} ounces of glue and 1 pint of water, may be applied to all 
/ the rollers, canvas, and hand-emeries, with one of the sash 
prushes. This is a very necessary process, as it prevents th^ 
emery from flying off into the cans, and thereby spoiling the 
top rollers when grinding; this wash unites all the coats &inly 
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together^ aad does not prevent the ^mery from catting equally 
as fast; this opdration should never be dispensed with, as it 
b of great practical utility. When this wash is applied to 
the rollers or emery cylinders, some person should keep them, 
constantly reyolving, to prevent the wash from running to 
the lowest side, and drippine off. This would spoil them ; 
therefore, they must be kept in motion for three or four hours, 
or until the glue hardens to such an extent as to remove any 
apprehensions of its running. It will be necessary, when cov- 
ering the. rollers with emery, to have a piece of stout muslin 
or canvas tacked around the frame, under the roller or cylin* 
der, to receive the emery which does not adhere, and prevent 
it frt)m encumbering the floor. When covering the canvas . 
for emeries, it must be tacked to a smooth, level board, on 
which it must remain until it has received both coats, as well 
86 the finishing wash. 



MAKING HAND-BMERIES. 

In putting the emery on the Qonvas and wooden hand-eme- 
' ries, it is advisable to strew it on pretty thickly, level it off 
by drawing a straight-edge lightly over it, and then pass a 
stnught wooden or iron roller over it two or three times. 
After this has been done, lift them up and give the ends a 
gentle tap on the floor, which has been previously covered 
with a cloth or paper, and collect all the loose particles of 
emery. The hand-emeries should receive two coats, "and pre- 
viously to their undergoing the washing 'process, they must 
be tried by a correct straight-edge, to ascertain whether they 
• we perfectly true, as it is of the utmost consequence in grind* 
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ing oaidfly tibat thej shoul^ be so. If they are not exactl j 
tnie, ihey may be made so by nibbing the high parts over 
with another emery. Two or three small hand-emeries, nine* 
or ten inches long, three inches wide, and a fall inch thick, 
are a very necessary artide in every carding-room : they are 
covered on both sides with a coat of emery and a wash, and 
will be fonnd very serviceable in setting up the teeth^which 
may be braised or dented in any part of the cards, by acci- 
dent or negligence, and also fix levelling the sorfiuses of the 
odier emeries. 

After the application of the wash to the canvas, and other 
emeries, they shoold be carefully pat away in a level position, 
with the side on which the emery has been spread, appermost, 
so that the surface may dry evenly. 

There are many different modes of covering rollers and 
hand-emeries, which it is unnecessary ^to describe here, as the 
methods alluded to are equal, if not superior, to any other 
plan of making 'them. It was formerly a prevalent opinion 
amongst carders, that an emery roller or cylinder could not 
be so covered as to make a good job, without the applicatioiL 
of an iron friction-roller. When this was the practice, as 
soon as the emery was put on the roller, it was kept turning 
at a smart speed for ten or fifteen minutes, with the frictioii- 
roUer pressed tightly against it. 



PBESSINQ EMSBIXS WITH ROLLERS. 

• 

Presnng-rollers answer very well to roll over hand or can- 
vas emeries, where there is a layer of emery a half or three- 
fourths of an inch thick ; but the rollers are much bettor 
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witihoat their action. Boilers are not only made more trae 
and round without the aid of the pressing-roller, but they are 
left rougher and sharper; the projecting grains then sink be- 
tween the points of the card-teeth, make them clean and 
smooth, and produce well-shaped points, free from hooks ; ob- 
jects which are very desirable. 



TO FIND THE DRAUGHT OF A CARD. 
THE DIMENSIONS OF THE PARTS OF A CARD. 

JpSameter of doffer, including wire, (driver,) .... 21 inches. 

Bev^ on do£fer-axle, (driven,) *. 42 teeth. 

Driving Edde-shaft by bevel of, (driver,) 42 " 

Pinion on lower end of side-shaft, (driven,) .... 21 '^ 

Driving fluted rollers by bevel of, (driven,) 67 " ^ 

Diameter of fluted rollers, (driver,) ^ ......... • 1} in. 

ET7LE. 

Multiply the dimensions of the drivers together, and that 
product by the, diameter of the fluted rollers. Then multiply 
the dimensions of the driven wheels together, and that pro- 
duct by the diameter of the dofler. Divide the greater num- 
ber by the lesser, and the quotient will be the answer, giving 
the draught of the card between the dofifer and the feeding- 
rollers. 

When the cards have drawing-heads attached to them, find 
the draught of this head, and multiply the quotient just found 
by the sum of this draught; the product will be the total 
draught of the card. 
9 
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EXAMPLE. 

Drivon Diivca 

42 67 

21 42 

42 134 

84 268 



882 2814 

5= { »S„':vitidr;£iSl: 84= 21 in. diam. of doffer. 



4410 11256 _ , 

22512 84 reduced to i inches. 

4410)236376(53.60=3draaght of caid bo- 

22050 tweenf rol.&dof. 

— ^— ^— ^— » 

15876 
13230 



26460 
26460 



DRAUGHT or A DRAWING-HEAD. 

There are drawing-heads to these cards^ of the following 
dimenaiona : — 

In. Twilu 

Diameter of front roller^ (driven^). 1| • . 

Diameter of back roll^, (driver,) 1 • . 

Pinion on front roller, (driver,) 20 

Pinion on back roller, (driven,) 40 

Intermediate wheel • 30 

There are only two rollers in the card-head 3 it receives its 
motion from a small puUej on the cranknshaft^ whicb is bat 
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a pDor contrivance, as the straps are liable to slip wben the 
card is started. Where there, are a great nnmber of cards in 
a room, this causes a great deal of trqable, and makes too 
much waste, besides a loss of time. It would be much better 
if these heads received their motion from the doffer by 
gearing. 

*. 

TO riND THS DRAUGHT OV THE DRAWINChHEAD. 

EXAlfPLB. 
Orivsr iMidoii <m front roltor. Driven piaion on back rollBr. 

20 teeth. , 40 

8=diam. back roller. 9=11 in. diam. front roller. 

160=1 inchai . 160)360(2i, or 2.25, draught of 

820 drawing-head at cards. 

Draught of ctod= 53.60 40)iV^(l 
Do. of d. head = 2.25 



26800 
10720 
10720 



120.6O;OO=:total draught of card, 120.60. 

That is, one foot of a lap, running up at the feeding-rollers, 
comes out in front of the calender rollers a trifle over .120} 
feet in length. There are cards with a draught of nearly 
200 to 1. 

The draught between the feed-rollers and 79 

cards, in this instance, was 1* into 79, and 2} 

the draught of the drawing-head was 1 into T^sT. 

2J. Total draught, 197J. gg. 

This is carding for fine yam, No. 150. 

197J 
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TO FHTB THE I.KNOTH OV A FILIiBT. 

To find tke loBgUi of a fillet, two inches in width, ^t should 
nerw be narrower tiian this, either for doffer or likerins,) to 
oover a doffer 21 inches in diameter, and 30 inches in width, 
nse the following role. The diameter bears to the circum- 
ference about the same (or near enough for our purpose,) pro- 
portion as 7 does to 22. Multiply the number of inches in 
the circumference of the doffv bj the amount of inches in 
its width, and divide the product by 2 ; the quotient will be 
the length in inches, which, divided by 12, will give the cor- 
rect length in feet; the remainder, if any, will be inches 



To find the circumference, if 



Diu. Ctr. 

7 : 22 : : 21 : to oircum. of doffer. 
21 

22 
44 ' 

7)462 



CSroumference of dofi^=66 iqphes. 
Width of doffer= 80 « 



Width of fiUet=2)1980 
Inches in a foot= 12)990 . 

82.6=len. of fillet^ 82 f. 6 in. 

To be on the safe side, get the fillet long enough ; for, 
sometimies they, fall short, which occasions a great deal of 
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trouble. For iron doffers, particularly; it is essentially neces- 
sary that the fillets should be long enough to reach from the 
plug-holes on one side to those on the opposite ride. All 
eylinders are about one inch wider than the sheets are made. 
In order to be certain, let the calculation be made at 31 
inches instead of 80; for it is much better to have some to 
spare than to have the fillet too short. The length of the 
fillet will then be 

Circumference of doffer= 66 inches. 
Width of doffer=31 

66 

198 



2)2046 
12)1023 



85.8=85 feet 
Or, 84 feet would be amply sufficient. 



SIZE OF ITLUBTS. 

miets for likerins should be as wide as those of the dofiersi 
when the diameter of the likerin is eight inches or more. If 
the diameter is less than this^ a fillet two inches wide would 
assume too much of a spiral form when kpping on the likerin, 
and would present the 4ndes of the teeth to the jotton, in- 
stead of the fronts and points. This is the reason why nar- 
row fillets, are put on workers and strippers. Narrow fillets 
are too weak for likerins^ which haye so much more labour to 
perform in pulling the raw cotton from between the feedings. 
9* 
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rolleis. Bj.the straining which it receives, and by grinding 
it, the fillet is often drawn to such a degree of tensity as to 
break suddenly when the card is performing only its regular 
work^ thereby damagpiig the other cylinders, or thcif clothing. 
to the amount of forty or fifty dollars, besides the vexatioa 
and loss of time which such an accident occasions. Sad de- 
vastation may be occafiioned abo«t a card by the fillet on a 
doffer or likerin giving way when the card is at work. If 
the fillet should catch on the main cylinder, when it is j%volv« 
ing at its greatest speed, which is nearly 140 times per mi- 
nute, it will, in an incredibly short space of time, tear every- 
thing to pieces, and make . the workers, strippers, and top 
cards fly about in every direction ;^ and, before it will be pos- 
sible to stop the card, great ^l^age will be caused. The 
breaking of a fillet may be said to be one of the miseries of 
cotton-spinning; the only possible remedies for which are, 
the use of strong fillets, and the exercise of the utmost care 
on the part of those who are employed to superintend the 
operations of this portion of the machinery. 

Fillet^on likerins of the narrow kind, say 1} inches wide, 
may be strengthened by driving two or three rows of small 
2} or 3 ounce tacks, in equi-distant rows, around the circum- 
ference, and the full width of the likerin. If this is neatly 
and carefully done, it will be of considerable use~in prevent- 
ing it from breaking, and will also keep it from ronning 
slack at the right-hand side when grinding. 
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TO FIND THE LiWGTH OF THE FILLET FOR A LIKERIN. 

When the diameter of the likerin is 11 inches, and its 
width IS 8J inches. 

EXAMPLES. 

7 : 22 : : 11 : 34} inches=circnm. of Hkerin. 

31 « = width of likerin. 

.34 
102 
-15} 



2)1069} 
12)534t 



44.6 

« 

Ans. 44 feet 6 inches (^ 2 inch fillet 

The length of a 1} inch fillet for the same likerin, will be, 

Inches. Feet. Inches. 

2 : 44} : : 1} : Ans. 
2 4 2 



4 3)178 3 

59.3 
Ans. 59 feet 3 inches of 1} inch fillet 

TO FIND THE LENGTH OF THE FILLET FOR Ap WORKER. 

When the worker is 6 iqichea in diameter, and 31 inches 
wide, to find the length of 1} inch fillet which will be re- 
quired to cover it. . 
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^ EXAMPLEL 

81 inches. 

19 <^ circom. of worker, nearly. 

279 
81 

589 
2 halTes. 

8)1178 

« 

12)392} inches. 
32.8 
Ana. 32 feet 8 inches, length of fillet 

lANGTH OF FILLET TO COYER A 8TRIFPBE. 

To find the length of a fillet^ 1} inches wide, to oover m 
stripper 3 inches in diameter, and 31 inches long 

EXAMPLEL 

81 
_9J 

279 
16} 

294} 
2 



8)680 
12)196} 
16.4 
Ans. 16 feet 4 inches, length of fillet 
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NUMBER 07 IJBETH TO THE SQUARE INCH OV EACH 

NUMBER 07 OABD-WIRE. 

, The number of card-teeth or points set in a fl^nare inch or 
a sqnare foot of leather, depends upon, the size of the wire 
which is used, ranging from No. 28 to 36. The wire in the 
likerin is generally coarse, and thinly set. in the top cards, 
also, it is set thinner than in other parts of the card. Sub- 
joined, we ^ye the proportion, and the numbers of the wire. 

No. 28 wire; 275 points to the sq. in. = 39,600 to the sq. ft. 
29 « 300 " « = 43,200 " 



80 « 


325 


« 


u 


= 46,800 


li 


81 « 


850 


u 


u 


= 50,400 


a 


32 « 


400 


u 


« 


= 67,600 


u 


83^4 


450 


u 


 


= 64,800 


u 


85-36 


475 


« 


a 


= 67,400 


u 



If 450 or 475 points of No. 35 or 36 wire are put in a 
square inch, it will be quite sufficient; especially as the spin- 
ning in this country is generally done on the he&vj Bystem, 
for which a fine wire would not answer so well. The proper 
ozes of wire for clothing the diffei'ent parts of the card, are : 

flUetdng on likerin, 2 inches wide, No. 30 wire : 325 points 
to the square inch. 

Filletting for workers and strippers^ 1} inches wide, No. 31 
or 32 wire : 325 points to the square inch. 

Filletting for doffers, 2 inches wide. No. 34 or 35 wire : 450 
or 475 points to the square inch. 
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Sheets on main cyGnder, 4 inches wide, No. 33^ 34, or 35 
wire : 425 or 450 points to the square inch. 

Top cards, 1} inches wide. No. 31 or 32 wire : 325 points to 
the square- inch. 

Some mannfiicturers prefer nsing No. 28 or 29 wire for 
likerins; but it^ too coarse and harsh. 

It makes but little difference whether the teeth are set in 
the leather in the form of a twiU, or inserted in plain rows. 
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THE DRAWINQ-PRAME. 

Drawing or doubling is the n^zt operation thrgngh which 
the cotton has to pass after it has been carded. The ends, 
bands, or slivers, as thej come from the card, are exceedingly 
tender and loose, the fibres of cotton not being yet arranged 
in the parallel fprm requisite for good spinning. Before any 
twist is given to the bands, the fibres should be in a proper 
position for the manufacture of sniooth yam. The doubling 
and drawing out of the bands, which accomplishes this per- 
fectly, is done on the drawing-frame. Some drawing-frames 
are constructed with three pair of rollers, and some with four 
pair ; the latter having the advantage of doing more work in 
the same time. The rollers in a drawing-frame are generally 
so adjusted, that the drawing is done between the first and 
third roller, the middle roller having but little influence on 
the result, so far as the stretching is concerned. Where there 
are three or four rollers, the drawing is performed twioe; 
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oaeh pair of rollers draws a certain amount. Tho distance 
between the rollers is so adjusted^ that the longest fibre of tho 
cotton does not reach from the centre of one roller to the 
centre of the other; this prevents the rollers from tearing 
the fibres^ because the first pair of rollers pulls the fibreS| 
while the second holds them fast. If, on the other hand, the 
distance between the rollers is too great, the filaments of cotton 
separate iii unequal thicknesses, and the result is unequal 
yam. It is more preferable to have the rollers too close to- 
gether, than to have them too far apart, provided they are 
lilways so far distant as not to injure the staple. The princi- 
pal object to be attained in drawing the bands is, to reduce 
their thickn^ after they have been doubled. Doubling and 
drawing effects the two-fold purpose of stretching the fibres 
of cotton, and equalising the bands. The more a band is 
doubled and eliminated, the more perfect should be the yam 
spun from it; but this process of drawing can, nevertheless, 
be carried too far. Excessive drawing, as well as excessive 
picking and carding, tends to weaken the fibre, and finally ren- 
ders it brittle and rotten. Still, if the machinery is kept in 
such perfect order as not to injure the cottoq, it may be con- 
sidered impossible to eliminate the fibres to too great an ex- 
tent The sliver from the last drawing-head should be of ^ 
silky lustre, and its component fibres should lie perfectly pa* 
rallel with the band and with each other. But little cotton 
is wasted in this operation ; the waste consists principally of 
those parts which have to be broken off in consequence of 
their mnning singly, or when the attendant, through negli- 
gence or inadvertence, misses a can, and gets behind-hand 
with the rollers. 
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SIZES OF DRAWING-FRAMES. 

n. In. ■•• 

Diameter of pulley on horizontal main driving- 

dhaft 1 8J .. 82 

Diameter of driven pulley on counter-shaft . . 9} • . 177 

Diameter of driving pulley on counter-shaft . . 1 i . . 177 

Diameter of frame-shaft— driver 1 . • 180 

Diameter of driving-pulley on frame-shaft. ... 1 2 . . 180 

Driving first, second, and third heads hy pul- . , 

leys of the diameter of 6 . • 4SX^ 

Driving the last head by a pulley of . • ^i » • 560 



DBAUaHT CALCULATIONa OF THESE nSABS. 

FIKSTB£AD. . 

Pinion on front roller — driver . . , 24 

Driving carrier-stud of— driven . . ^ 48 

Change-pinion attached to carrier-stud — driver 40 

Driving middle roller by pinion of— driven 48 

Pinion on other %nd of middle roller— driver 24 

Pinion on back roller — driven 40 

Intermediate carrier-stud between the back and middle 

roller pinions 40 

The whole, four heads have exactly the same pinions, with 

the exception of thp change or draught pinions, which bear 
the following relative proportions. 



hL TMth. 

First head, change pinion, and speed of . . . • * 
front and back rollers • . . 40 . . 420 
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' Ha. 

Second head, change pinion, and speed of 
front and back rollers. . . . . ^ 

Third head, change pinion, and speed of 
front and back rollers . • • 

Fourth head, change pinion, and speed of 
front and back rollers 

Diameter of back and middle rollers .... 1 

Diameter of front rollers 1} 
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TMlk. 


Rer. 


.. 86 . 


. 420 


..32 . 


. 420 


..28 . 


. 560 



IKameter 
Diameter 
Diameter 
Diameter 
Diameter 
Diameter 



DRAWING-FRAME OF ANOTHER SIZE. 

Ft. In. 

of pulley on main shaft 1 10 

of driven pulley on counter-shaft . . 10 
of driving-puUey on counter-shaft. *1 2f 
of driven pulley on frame-shaft. . . 1 
of driving-pulley on friime-shaft ... 1 
of driven pulley on first head, frout 



roller • 

Diameter of driven pulley on second and last 
heads 



2 

4 
6 



.Rev, 

100 
220 
22(r 
270 
270 



< • 



.. . 890 
.. 629 



There are only three heads to these frames, and all the 
gearing and pinions are the same, with the exception of the * 
change pinions on each head, which are as follows : — 

< Teeth. 

Change pinion on first head 36 

Change pinion on second head 32 

Change pinion on third and last head frOm 27 to 30. . • 28 

The last head is used when alteratioms are made in the 
size of the stuff. It requires sometimes the use. of a smaller 
pinion and sometimes of a hurger, according to circttmstances' 
10 
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DBAUGHT CALCULATIONS OF FIRST HEAD. 



• .24 

..48 
..36 
..48 
..24 
..40 
..40 



Pinion on front roller — driver • • 

Driving carrier-stad of — driven 

Change pinion attacHed thereto — driver 

Driving middle roller b j pinion — driven 

Pinion on the other end of middle roller— driver, 

Driving cairier-fitad of 

Driving back roller by pinion of— driven ....... 

Diameter of front under roller — driven ^ . . . 1} 

Diame^ of back under roller— driver 1 

iDRAWINO-r&AME OF ANOTHER FORM. 

Ft U. 

Diameter of pulley on main lying shaft ... 1 9 . 

Driving- oounter-shafb by puUey of 1.1 . 

Driving puUey on counter-fihafr 1 4 . 

Driving frame-shaft by pulley of 10 • 

Diameter of driving-pulleys on frame shaft^ 1 2 . . 

Driving Ist, 2dy and 3d heads by pulleys of 6 • 

Diameter of pulley on fourth and last head| 5 . 

Length of under rollers from stand to stand^ 2 8 • 

Width of bosses, four under each roller. . • 6i . 
Diameter of vent in the tube at the last head 

of the calender-roller ^ . 

Extreme length of frame — ^foor heads .17 1 . 

Extreme width, includipg cans 5 

Distance from centre to centre of fit>nt and 

middle rollers .- 1} . 

Length of the longest staple of upland cotton 1^^ . 

The frt>nt under tollers of diis frame are cast^steel. As 
all the front rollers of drawing-frames and speeders should be 
made of steely the tcont under rollers of a spinning-machine 



82 
132 
132 
211 
211 
492 
590 



• * 
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are 9lbo nmoh better if made of th^ same matmal. Steel 
firont under rollers which have ran for twelve years, are not 
Bear so mnch worn in the flutes and journals^ as those nuufe 
of irou; which have only been in use about three years. Thaa 
is a proof of the great superiority of steel over iron rollers. 
In addition to this advantage, they work better, being free 
from the flaws, cracks, and other imperfectionsi which ofli^ 
oause other rollers to lap. 

DJt JloRT CALCULATIONS 07 THfS FIRST HEAD. 

'I\MtlL !■ 

Pinion on end of first roller—- driver. . . ; 80 

Driving head-shaft by pinion of — driven 60 

Pinion attached to the head-shaft — driver 86 

Driving middle roller by pinion of— driven ..... 48 
Change-pinion on other end of head-£|haft — driver, 86 

Driving back roller by pinion of— driven 60 

Diameter of front under roller-niriven . . . .' I| 

Diameter of l»ck and middle rollers-Hlriver 1 

Driven. Driven. 

86 60 , 

80 60 

1080 3600 

4=1 diam. back roUer. 5 = } diam. front roller. 

481»> 4820)18000(4.16 . Draught 1 

1T280 into4.ia 

7200 
4320 

28800 
26920 

2880 remainder. 



• • 



• • 
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Ist heady front roller pbion 30; change pin. 86; draught 4.16 
2d " " " 28; « "34; « 4.72 

8d " " « 27; " " 32; " 5.36 

4th " « « 26; " « 30; « 6.76 

The draught on these frames is altered* both by pinions on 
the front roller, and bj. change pinions on the headnshafk. 
This is the most convenient plan of a drawing-frame for mak- 
ing changes. In calculating the draught, thd pinion on the 
head-shaft, which drives the middle roller, should be omitted; 
as also the pinion on the middle roller, because they do not 
operate 



TO FIND THE DRAUGHT OF ANT MACHINE WITH THREE 

ROLLERS. 

By the draught of a machine, is understood the difference 
between the length of the cotton coming from between the 
calender rollers, or front drawing-rollers, and that which is 
passing in at the back rollers of the machine. 

EUXaE. 

Multiply the number of teeth (say 36,) contained in the 
ohange-pinion attached to the third carrier, by the number 
(say 24,) in the pinion on the front roller. The product 
must be multiplied by 4, for the diameter of the back roller, 
which is 1 inch, or 4 fourths of an inch. Then multiply the 
stud carrier, of 48, by the pinion of 48 on the middle roller, 
and that product by the diameter of the front rollerSi which, 
if li inches in diameter, makes f, or 5. 
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« 


EXAHFUt. 


Drmm. 


Drirca. 


36 


48 


24 


48 


144 


884 


72 


192 


864 


2304 


4 


6 



8456 3456)11520(3.88 s= draught rf the heO. 

10868 

11520 
10368 



11520 
10868 



1152 remainder. 

When taking the dntnght of a head, the middle roller is% 
not inolnded in the'oalcalationy becaose the motion is imparted 
lo the back roller; but, had the motion been eommnnicated 
to the middle roller, then the back roller would lunre been 
omitted. 



SIMPLE METHOD 01* TAKING THE DRAUGHT. 

There is an easy mode of taking the draught of drawing- 
heads and speeders, without going to the trouble ci counting 
the teeth of Uie various pinions, or taking the diameter of 
the rollers. Break off the ends from the first can dose to 
the calender rollers ; then, by a foot rule, laid to the stuff at 
the back K^lem, close to their bite, measure off six indbes; 
10* 
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roll the sKver at the end of the six inches with- jour fingei 
and thumb, and make a mark. The measure taken at one 
end of the back roller will be sufficient; there is no necessity 
fiX measuring along the whole head. Turn the head slowly, 
until the six inches measured off have been fairly run through 
up to the mark. Break off the sliver that has run through, 
close to the calender rollers^ being very careful, at the same 
time, not to stretch it. Lay it on a smooth board, or a clean 
•part of the floor, where its length may be' measured in inches, 
which, when divided by sixj will give the draught of the 
frame. If there should be a draught between the front and 
calender rollers, they should be dtered, as it has a bad effect. 
If the sliver measures 28 inches, 6)28(4} ; that is, 1 drawn 
into 4}. If 30, thus, 6)30(5 ; that is, a draught of 1 into 
5 : any remainder is a fractional part of the divisor. This is 
a plain and easy way, and answers the purpose very well, par- 
ticularly, if it is desirable to know the draught of a frttme, 
and there is not sufficient time to count . the wheels. Too 
great a draught in any one head has an injurious^ effect on 
the staple of the cotton. In another portion of this work, 
we shall lay down the rules for taking the draught at the dif- 
ferent machines, in a correct and proper manner. 



TRYINa THE STUFF. 

The last head of a drawing-frame is the best place for tiying 
the stuff. If anything goes wrong, it can here soon be de- 
tected, and a proper remedy immediately applied. The old 
plan was, to try it from the stretcher of the roving-frame, and 
if it was found to be too light or too heavy, the weight of the 
lap was altered at *the cards. This is not the proper place to 
make temporary changes, and to regulate the stuff; it is by 
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.far too distant from the roving-frame, and several hundred* 
weight of rovings may be spoiled by this method in the 
course of a month, by being run through either too light or 
too heavy. There is already too much work done between 
the spreading-machine and the speeders, an^ there is no pos- 
ability of checking it; to prevent mischief, try the stuff at 
the last heads, and make slight temporary alterations there. 
The mode of doing this is as follows : — 

Break off all the cans at the .front of the last heads, close 
to (lie calender rollers, and run the head so that the ends just 
toiich the floor^ or .the surface of the rotary pulleys on which 
the receiving-cans belonging to the last head revolve. Repeat 
iEi» twice, and put all the ends together. The distance from 
the calender-rollers to the sur&oe of the . pulleys is about 
3 feet 4} inches; the double of this will make 6 feet 9 inches, 
or, if there are four heads, 27 feet in all. When a proper 
standard has been fixed upon, the weight of the stuff in grains 
should be ascertained by the use of a pair of small but cor- 
feot scales. If it becomes too light or too heavy, owing to a 
change of cotton or a change of weather, for both these causes 
will produce the like effect, from bad mixing, careless and in- 
correct weighing or spreading in the picking-room, or from a 
defent at the drawing-heads, put on a pinion one tooth larger 
to increase its weight six or seven grains, if it is required, or 
one containing a tooth less to decrease the weight that much. 
This change will depend, in a greater or less degree, on the 
standard fixed upon, the size of the roving, and the numbers 
of the yam that is being spun. 

The stuff can be tried equally as well on the yam quad- 
rant, if there is one in the factory. The proper 'system is, 
to try the stuff regularly every two or three hours ; if any 
diange has been made in the weight of the lap, or in tht 
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eaid>pioioiw^ it will be well to try it repeatedly^ until it i^aia. 
beoomes right In a trial of the stuff made on the last^ 
scribed drawing-fiaiiieSy by the yam qnadiani^ the 27 feel 
would wei^ from 32 to 34 ; thb would oaiake, on the smaL 
scales, from 210 ^to 214 grsins, and would make, in roTiiigi 
2.42y or nearly 2} hank roving. The yam spun from it will 
average from- 18 to 25 hanks to the pound. 



OHANQB-PINIONS. 

There should always be a plentiful supply of change-pimons 
for the drawing-headsy oontaining from 24 to 40 teeth, and 
also an ample supply 6f pinioDs for speeders and cards, to be 
ready for the acoompli^ment of any desixed ^lange, or to 
meet any emergency which may arise. 



DRAWING AND DOUBUNO. 

When drawing-heads are on the cards, their draught, aaA 
that of the four heads of the drawing-frame, should be r^n- 
lated as follows. Drawing-head at the cards, 1 into 2 } («'2} : fltat 
head of drawing-frame, 1 to 3) ; second head, 4} ; Ijiird heani^ 
6i ; fourth head, 6} ; and the speeder, 6} ot 7. It will not do 
much harm to the heads to draw less, but if the draught was 
increased it would prove hurtful. A great deal of yam is 
spoiled by being overdrawn at the speeders ; the fibre of tbe 
cotton becomes broken and weakened, and cannot be made to 
produoe good yam. If the draught at the spinning-frames 
does not exceed 1 into 8 or 9, it will not spoil the yam : this 
proportion is, however, often exceeded, for the purpose of 
keeping as large a number <^ spindles ranning with as few 
preparatory machines as possible. These are praotioal erron^ 



%!• 
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as the yam will not be so goo^^ where the draught is too 
strong. Where there are drawing-heacU to the cards, the 
stuff will come light from them, and if there is no doubler, 
12 ends can be brought up to the back of the first head. 

Thus^ 12 ends run into 1 can at first head. 
6 at second head. 

.72 

6 at third head. 

482 * 

3 at fourth and last head. 



1296 
There it is doubled 1296 times.- 



BBAWINa WITH DOUBLEBS 

In the drawing-frames with three heads, the cotton is only 
doubled 216 times, which is too little for twist or chain. 
Frames with three heads are much better if they have a 
doubler attached to them. Five cans may run up at this 
doubler; where the cards have a drawing-head to each card, 
and no railroads, four cans from the doubler run up to the 
first head instead of twelve. These four cans would be equal 
to twenty cards running into one can. These four cans at the 
second head, running into one, would be equal to eighty 
double; two cans running into one at the third' head, would 
be equal to 160. If the doubling is continued through four 
heads on this plan, with only four cans at the back of each 
head, or one can to every roller-boss, all running into one can 
in front, the doubling would be 820 ; or, if the stuff would 
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idnut of two cans rannidg op to each roller-boss at the foarth 
head, withoai increaang the draught more than 1 into 6}, 
the doubling may be carried to 640. If a dooHer n used 
on the stuffy previous to putting it np to the first head, it is 
an excellent plan for preventing the staff from ronning single, 
and is a saving of waste, by using four cans at the back of all 
the heads mstead of twelve. By the last system of working 
there is always more or less single runnmg, whereas, if there 
were only four ends running up, it would be impossible for 
the stuff t^ run through single without being noticed, and the 
head stopped. Where such a number of ends run Jip, this 
single running may occur without detection. Large cans 
should be used, especially in front of the doublers, and at the 
back of the first heads. By this means, two hands can attend 
to -six heads with as much ease as they could attend to three, 
with a greater number of cans. A 'saving of cans will also 
be effected, and the first head may be driven considerably 
slower than usual, which will be of great advantage. The 
front roller then requires but 534 revoluti<ms p^ minute, in- 
stead of 890; which decrease of speed is very favourable for 
this frame, as the rollers will not heat then, and cause them 
to lick up the cotton and lap, thereby making Waste and losing 
time. This plan of doubling is an old one, although it has, 
of late years, been adopted with advantage at some mills. 



7ENKS' DKAWINQ-FRAME. 

One of die most perfect drawing-frames is that patented by 
Jenks, having four rollers. It has three heads, each working 
four coilers, which makes an aggregate .of twelve eoilere to 
the frame. The rollers are all made of the best cast steel 
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and tlie first one makes 800 revolntions per minnte. Thin 
machine yields 1000 pounds of first quality sliyer in ten 
hours. 

BUYER FROM THE RAILROAD. 

• 

Where there is a railroad^ on which the cans run for twelve 
cards, each twenty-four inches wide, ike stuff will be doubled 
as follows. Three cans from the railroad head run up at the 
doublerSy which consfst simply of two rollers, the top one 
having a weight attached ; this is equal to thirty-six card cans. 
Four of these cans run up at the first head, and fall into one 
can. This is continued through all the heads, with the ex- 
ception of the fourth and last, at which the stuff is not doubled. 
By this system, the stuif^ including that from the twelve 
cards, doubles 2304 times before it reaches the fourth head, 
which draws but doed not double. 

CHANGING THE DRAUGHT. 

A change in the roving for the purpose of making finer 
yam, where it would be improper to add to the draught of 
the spinning-machine, may be done in the following manner. 
If No. 20 yam is being spun, and it is desirable to alter the 
roving so that No. 25 yam can be made, and the stuff from 
the last head weighs 214 grains, how much must its weight 
be to produce the yam required ? 

EXAMPLE. 
No. Graina. • Vo. 

20 : 214 : : 25 '; Ans. 
20 



25)4280 



171.2 or 171J 
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It appears from this/ that to alter it five numbers; the stuff 
must be made 43 grains lighter. 

If there is a pinion oontaining twenty-eight teeth^ on tho 
last head, what sized pinion would it require to make Uio 
change? 

EXAMPLE. 



Ptaa 


Oraina. 


28 : 


: 171 




28 



214 : 28 : : 171 : A^ns. 



1368 
842 



214)4788(22 teeth^ or not quite 6 
- 428 of an alteration. 



508 
428 



* 80 remainder. 

We perceive that it would require less than nz teeth of an 
alteration to produce this change. This would be too great a 
change to make op any one head; but a difference of two 
teeth may safely be made on the first heads, and three on the 
last, if necessary. When a change of this kind is made, all 
the cans should be run out of the frames. 



/CHANGING THE SIZE OF THE EOYING. 

If the roving was sufficient before; there will be no neoessil^ 
of doing such heavy carding. A smaller pinion might be put 
on the bottom of the side-shaft, and a part of the alteration 
may be effected by a change of two or three teeth on the 
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oard-pinions. If the feeding at the spreading-machina is too 
heavy to do justioe to the cotton, the weight of the lap may 
he altered, which will effect the desired change at once, and 
without any fnrther trouble. If the weight of the lap is 
two pounds^ and No. 20 yam is being spun, how much most 
it bo reduced to make it suitable for No. 25 yarn 7 

EXAMPLE. 
Na Grains. No. 

20 : 32 : : 25 : Ans. 
20 



25)640(25| ounces. 
50 



140 
125 



Ans. 1 pound 10^ ounce, and a trifle over. 

If the whole change is made in the lap, it will require the 
weight of the lap to be reduced nearly 5} ounces. When 
ehanges of this kind, or, in fact, any changes of consequence 
become necessary, the manager and carder should consult to- 
gether regarding them. Changes of this nature can be made 
with the greatest advantage to the work; but the place where 
it can be done with the least trouble should not be selected 
for that purpose, when by doing so, a part of these advantages 
may be sacrificed. 

If the stuff from the last head proves to be 220 grains, 
and the speeders are making a 2}^ hank roving, what should 
be the weight of the stuff to make a 2| hank roving? 
11 • 
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EXAMPLK 
KmluL Oreiai. Haaks. 

2} : 220 : : 2} : Ana. 

9 : 220 : : 10 
9 



198;0 = 198 groinB. 

11, with the weight of the stuff at 198 grains, 2) hank 
roTing is being made, and it is desirable to make three hank 
roying withoat altering the speeder, what should be the 
weight of the -stuff frooi the last head to effect this object 7 

EXAMPLE. 

It 

Hanks. Grainai Hanka. 

2} : 198 : : 3 : Ans. 
2 5.2 



5 6)990 6 
165 Ans. 

Thus, we find that it requires a weight of 166 grains to 
make three hank roying. This alteration must be made in 
the kp on the spreading-mao]^ine, on the cards, cat on the 
drawing-frames, according to circumstances. 

If, with a lap weighing 1 lb. 12 oz., the cards are working 
with a pinion containing 23 teeth on the bottom of the dde- 
shaft, and it is found to be necessary, in order to keep the 
cards in rollers, to feed thicker or heavier at the spxeading- 
maohiae, and to increase the weight of the lap to 2 pounds, 
and still keep the carding at its preyious size, what siaed 
pinion will be required on the bottom of the side^ihaftf 
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28 : 23 : : 82 : Am. 
28 

•84 
66 



82)644(20 Abb. 
64 

004 remainder. 

A pinion of twenty teeth at the bottom of the nde-shaft 

win answer the pnrpoee. 

ft 

If 2 hank roving is being made, with the weight of the 
lap at 2 pounds, and it^is desirable to make'2} hank roying 
without altering the draught of the cardS; frames, or speeders^ 
what must be iJie weight of the lap to produce this result? 

XXAMPLB. 
Haakt. Oodom. HulEiL 

2 : 82 : : 2} : Ans. 
2 4 2 

4 5)128 6 

25| ounces. 
The lap must weigh a little over 25} ounces. 

If 2 hank roving is being made, with a 28 tooth change- 
pinion on the last head of the drawing-frame, and a necessity 
arises for its alteration to 2} hank roving, what must be the 
liae of the pinion used on the last head? 
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KZAJIFLB. 






Hanka. Finioii. 

2 : 28 : 
2 4 


Hanka. 

: 2} : 
2 


: Ans. 




4 


5)112 


5 


t 


•^ 




22| 


Ans. 


22| teeth in 


pinion 



Here would be a change of five or six teeth to be made on 
the last heady which would, perhaps, increase the draught too 
much ; there might, also, be no pinions of the required size ; 
and, even if they could be obtained, their use might cause the 
back rollers to run too slow, and prevent them from keeping 
up the cans from the next head. It would be better to idter 
twcL teeth on each of the three heads, or alter two or three 
teeth at the bottom of the side-shaft, or make the lap lighter 
on the spreading-machine. Any alteration at the speeders, 
having a tendency to increase their draught, is not advisable, 
unless the draught is less than 1 into 6. Better work, how- 
ever, is done by the speeders, when their draught does not 
exceed 1 into 5. When any material change is contemplated, 
endeavour to ascertain Jby examination the most advantageous 
place for making the alteration. No certain rule can be laid 
down for making these changes, owing to the variety of con- 
trolling circumstances, which can only be known to the ma- 
nager and carder of the factory. If they understand their 
business properly, they will make such alterations to the best 
advantage; quantity and quality being duly estimated. It 
frequently happens, in changing from one number to another, 
owing to an error in overdrawing the stuff on some one of 
the machines, that the operation is attended with bad conse- 
quences. When any important alteration is being made in 
the draught of the i^achines, long-established rules and ap» 
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proved principles should not be departed from^ for tbe sake 
of maMng experiments or trying new plans. Without being 
thoroughly acquainted with the nature and quality of the 
material, and the principle upon which the machinery in use 
18 oonstructedy no one can be fully warranted in making new 
experiments. It is true that discoveries 6annot be made, or 
inventions perfected, without trials and experiments; bat the 
capacity to invent and per&ct madbinery is a talent which is 
not IB the possession of every individual 
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ROVING. 

Thb fifdi operation through which the cotton has to pass, 
b the roving, or first spinning process; it is performed on the 
roving-frames, such as the slubbin, fly-frame, beltHspeeder, 
tube-frame, and numerous other machines of the same con* 
stmction. The elongated slivers become, by the time they 
reach this portion of the machinery, so thin and tender, that 
they would not hold together, if they were not slightly twisted, 
or held together by a pressure imparted to them. If the 
system of twisting is adopted, it should never be carried 
further than is necessary to make the roving strong enough to 
withstand the winding and unwinding of the bobbins, as too 
great a twist injures the quality of the yam. The operation 
of roving is, in many cases, frequently repeated, according to 
the degree of fineness required in the yam. Coarse yam, or 
^am under No. 20, may be spun of a good quality by t%* 
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eeiving but one twist, or none at all, as on the speeders. Fine 
numbers require repeated twisting on various machines. 

A preliminary spinning process, in which some twist is 
^ven to O^e sliver, is frequently performed at the drawing- 
hieads, by making the cans revolve. This is a very good plan, 
and is more generally performed now than formerly, especially 
in new factories; but more than one twist should not be givenr 
to each 2| or 8} inches of sliver. . A coarse band requires 
more twist than a fine one. The revolving cans are placed 
for this purpose on a horizontal revolving wheel, which is 
so arranged as to be flush with the floor of the factory. From 
these cans the sliver passes to the fly-frame or speeder, if it 
is required for coarse numbers ; if fine yam is wanted, the 
roving must first pass to the slubbin, and from thence to the 
fly-frame. . 

The operations of the slubbin and fly-frames are considered 
more beneficial to the quality of the yam than those of the 
speeders; but the expensive character of these machines is an 
obstacle to their general adoption. Warp of every kind and 
number should be spun from roving made on these frames, 
the increased expense attending their use being amply repaid 
by the facility with which it is woven. Filling may be spun 
from the roving of the speeders, as a little roughness in the 
yam used for filling is a matter of no consequence. The yam 
made from the roving of these frames may be considered, 
when on the loom, to be from five to ten per cent, more valu- 
able than that made from the same cotton by the operations 
of the speeders. 
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SPEEDERS. 

DIMENSIONS OF BELT-SPEEDE&S. 

Ft In. 

Diameter of pulley on main horizontal 

shaft 1 10 

Diameter of driven pulley on counter- 
shaft 11 

Diameter of driving-pulley on counter- 
shaft 1 10 

Diameter of pulley on front roller of 

speeder 6f 

Diameter of pulley on the other end 

of the front roller 2} 

Driving" small parallel shaft by a slid- 
ing pulley 6 

Bevel wheel on other end of this shaft, 

Driving condensiDg-shaft by bevel of, 

Diameter of the pulley on the other * 

end of this shaft 5 

Driviug condensing-strap or twist-belt, 

the width of which is i If 

Driving pinion on speeder f. roller . . 

Driving cairier-stud of 

Change-pinion attached to carriernstud, 

Driving back-roller by wheel of . . . , ^ 

Pinion on other jend of back rgller. . 

Intermediate carrier-stud 

Pinion on middle roller. 

Diameter of front under roller 1} 

Diameter of back and middle rollers, 1 

Wheel on front roller, driving calen- 
der rollers 



Teeth. 



Rew, 

100 
200 
200 
765 



30 
30 



28 
74 
81 
60 
28 
40 
24 



30 
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Ft. In. TeeOi 

Wheel on front roller^ driviDg bobbin-rollers^ . . 76 

Diameter of bobbin-rollers 3} . • 

Extreme length of speeder with 12 ends . . 11 10 . • 

Width of qteeder, inclading cans 2 10 . . 



DRAUGHT OW THIS SPSKDSB. 



SI 

28 


- 


74 
. 60 


248 
62 • 


8472 
b. roller. 

• 


4440 
5 dial 


868 
4 diam. 


1)22200(6.8 
20832 



5 diameter of front roller. 



3472 1368 remainder. 

Ans. Draaght 1 into 6.3^ nearly. 



BELTS ON SPEEDERS. 

The belt of this speeder must neither be kept too slack nor 
too tight^ for it will produce bad effects on the roTing in either 
case. If it is too tight it will condense too hard^ rendering 
it a matter of impossibility to draw the roving evenly in the 
spinning-rollers. K the belt is too slack, the roying will be 
so soft as to break readily, and will not run off the bobbin 
cleanly.' 

Speeders are generally driven much &8ter than there is an j 
necessity for, nsoally making 900 revolutions per minute. 
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This great speed causes the top rollers to jnmp^ if there hap- 
pens to be the least inequality in their covering, thereby cut- 
ting and spoiling the roving. This evil is aggravated, if the 
water-wheel or steam-engine runs faster at one time than at 
'another, owing to the stoppage of part of the machinery. If 
the speed is reduced to 770 or 765 revolutions, these ma- 
chines will do more work and do it better. The hank roving 
is nearly 2} or 2.45; this is spun by the mules into yam 
ranging from No. 18 to 24, or on an average, No. 22}. 
Eight speeders, having each twelve ends, or ninety-six ends in 
all, will turn off a sufficient quantity of roving to run 8064 
mule spindles, producing 8320 pounds of No. 22} yam per 
week, if full time is made ; being an average of nearly four 
hanks to the spindle. There are, therefore, 1008 mule spin- 
dles to each speeder. 

The untwisted roving, made on machines of this descrip- 
tion, will not make, on the spinning-machines manufactured 
at the present day, as good yam aS that which is twisted. The 
back and middle rollers should be close together, and there 
should not be a greater distance between the centres of the 
back and middle rollers, than there is between the centres of 
the middle and froflt rollers. If there is a great distance be- 
tween the rollers, which have also a considerable amount of 
draught,^ and the roving has not sufficient storength to hold it 
together, it will draw apart in an irregular manner; for, when 
the roving yields to the draught between the back and middle 
rollers, a large portion of it is drawn out of a thin place, and 
passes through in the same state to be formed into yam. Both . 
the light and heavy parts of the roving are equally reduced 
in size, by which the thin roving will suffer, as a matter of 
course. 

These machines perform a large amount of work with a 
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very small attendant expense, and therefore make cheap rovm^ 
but not of a superior quality. This has mduced the ownen 
of numerous cotton mills to bring it into use, much to the 
injury of their yam. If it were possible to impart a penn*- 
nent twist to the rovings made on this description of speedm,' 
they would be very viJuable machines. The speeders which 
^ve the twist to the rovings are the spindle and the fly, which 
move so slowly that the &ont rollers cannot be driven at mora 
than one-third of the speed of the belt-speeder, owing to the 
vibration of the spindle and the fly. This last description of 
speeders is certainly preferable for making good yam on the 
spinning-machines n6w in use. 

The roving made on the counter-twist speeders is flmlty, on 
account of its being first twisted hard and then untwisted. 
The end passes through so rapidly from the guide to the 
bobbin, its speed being at the rate of 200 feet per minute, and, 
the twisting and untwisting is performed at such short inter- 
vals, that it laps the outer fibres of the cotton around the 
body of the roving, and prevents it from drawing freely, and 
from making a uniform thread. That part of the roving 
around which the fibres are twisted, will not yield to the 
draught in a regular manner, but comes through the rollers 
in a thick mass, and the part which follows it will be much 
too thin. Any person taking the trouble to examine the 
roving made on these speeders through a magnifying-glaasy 
will find an ample proof of the manner in which, the fibres 
are wound around the roving. This is the great fault in the 
roving made on these machines; if a remedy could be de* 
vised for it^ it would be a great improvement 
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ECLIPSE SPEEDER. 

The condensing-strap, or twist-belt principle^ is borrowed 
£rom the eclipse speeder. It makes roving very much like 
the latter^ but many cotton-spinners say it is better, because 
the fibres of the cotton are not woand around the roTiqg like 
they are in the other machine. There is, howeyer, but little 
difference. Be this as it may, the eclipse speeders are frequently 
preferred on account of the small amount of space required 
for their accommodation, not occupying more than a common- 
sized bureau, and the quantity of roving they produce com- 
pared WBth the small quantity of room and power they i:e- 
quire. The bobbins stand, or rather lay across the carriage^ 
at right angles with the rollers. This plan requires a roller 
but a trifle longer than a common throstle roller. These 
speeders may be driven at a rdpid speed 'without causing the 
rollers to jump in the manner those of the belt-speeders do, 
which are full twice theiY length. Thb front rollers of the 
eclipse speeder may be driven at a speed of from 900 to 1200 
revolutions per minute, and ten* spindles or ends will keep 
1200 mule-spindles supplied with 2} hank roving, spinning 
No. 24 or 25 yam. This is a great amount of work, to be 
accomplished by a small speeder, with but ten ends. They 
are now constructed with two roller-beams and a double 
draught, so that the stuff can be run up double behind them, 
or two cans run into one end, which improves the roving con- 
siderably, and helps to correct any defects, which may occur 
in a 8ingle.«end. These iffltohines are very profitable to mill- 
owners ; but some practice is necessary to enable any person 
to work them to advantage ; which, howeveir, may be said 
with propjiety of all other machines. Any person who has 
been aceustomed to the operations of cotton machinery, and 
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will take pains to study the principles upon which these ma- 
chines are constructed, will soon be able to work them to the 
greatest advantage. 



HOW TO BECOME ACQUAINTED WITH MACHINERY. 

There is n^ better method of gaining a thorough knowledge 
of the principles which regulate the movements of a machine, 
than to take it apart and re-construct it. This will give any 
person a thorough knowledge of all the parts of a machine, 
>Mid make him its master; so that, if any accident should 
happen, he will be able to discover what is the matter, and 
how to put it in good running order again. 

SPEEDER-BOBBINB AND SKEWERS. 

All these machines should stand firm, level, and square, 
and each speeder should be provided with two setts of skew- 
ers, so that one set of bobbins may be filling, while another 
is in coivse of preparation. The full bobbins, made on the 
speeders which do not twist the roving, must be handled very 
carefuUyj and laid in boxes, in nic^, regular order, the moment 
they are defied. If properly made on the speeders, and not 
rubbed or spoiled by rough and careless handling, the bob- 
bins will run well in the mule-creels. The mule-skewers 
should have well-formed wire points, not so sharp, however, 
as to cut the creel steps, but slightly rounded ; glass steps are 
the best for use. The creel slioul(!^tand near theiroUer-beam, 
but at a distance from the levers, and the skewers shotdd be 
as nearly in a perpendicular position as possible. Some spin- 
ners prefer those speeders, the bobbins of which ri^i on wires 
instead of skewers. It is true, they save the trouble of 
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skewering at both the speeders and mules; but they requir«» 
long, awkward, moving stands, which cause the speeders to 
take up more room, and the wires are liable to become bent 
and out of order. Taking everything into consideration, the 
skewer speeders are preferable to the latter. . The heavy iron 
skewers act as weights in place of the folding stands. K wire 
bobbins could be so constructed as to run in the stands, or a 
plan, could be adopted by which small rollers or puUies, run- 
ning on the ends of the wires, like the old tube bobbins,.could 
be brought into use, they would answer very well. Skewering 
takes up a great deal of time. 

It ismecessary that speeder-bobbins should run very true, 
for if they do not they wHl jump on the calender-rollers, 
which would cause the roving to be laid on the bobbins irregu- 
larly instead of smoothly, and, as a necessary consequence, 
be the cause of the roving breaking while running off the 
bobbins. A large number of full bobbins are spoiled in this 
manner. Imperfect bobbins should be thrown aside when 
empty, and either not used at all, or turned off true. 



BLUBBING AND FLY-FRAMES. 

• 

It is beyond the limits of this work to furnish a descrip- 
tion of the slubbing and the fly-frame. These machines are 
so complicated, that it would be almost impossible to describe 
their mode of operation without the assistance of accurate 
drawings, which we have not the facility of obtaining at pre- 
sent, and we shall therefore be under the .necessity of post^ 
poning a full description of them until some future opportu- 
tunity. The first roller on both a slubbing and a fly-frame 
never moves as fast as those on the speeders which do not 
twist, because the length of the spindles will not allow of it 
12 
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' A new kind of Bpindles have lately been put in operationi 
which promise a greater degree of speed, but the experiment 
has been made too recently to afford a result siffficient to be 
depended npon. This spindle is held in three places, at 
ihe bottom, in the middle, and at the top ; the lower part of 
it is square, and the bobbins are drawn from below. 

THE SLUBBINQ-FRAME. 

• The common slubbing-frame is generally very well known; 
it receives the sliver from the drawing-fi:ames, either twisled 
or untwisted, and converts it into coarse roving, which is 
again doubled at the fly-frame. Slubbers are made of from 
twenly-four to forty-eight spindles. The large machines are 
very disadvantageous, if not particularly well built; small 
machines may be driven at a greater speed than those of a 
larger size. One spindle of a slubber will keep six spindles 
of a fly-frame supplied with roving; that is, forty-eight spin- 
dles on the slubbing-frame will do a sufficient amount of work 
to keep 300 spindles in operation on the fly-frame. 

THE FLY-EBAME. ^ 

The fly-frame is generally supplied with sixty spindles, but 
sometimes it has as many as 100. Many manufacturers prefer 
the small machine, on account of its greater speed, and the 
small amount of noise which it makes comparatively with the 
larger one. Where many fly-frames are in operation it may 
be of advantage to have them of a small size ; still, there are 
machines running 100 spindles which work admirably. A 
fly-frame of 100 spindles will make 250 pounds of 2 hank 
roving, and 200 pounds of 2} hank ; finer roving will be pro- 
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duoed in a smaller proportion. The front roller of a slabber 
may be driven at a speed of 100 or 120 revolntions per mi« 
Bute ; that of a fly-frame, 250 to 300 revolutions : thiS|*how- 
ever, depends entirely upon the spindles and the execution of 
the machinery. Good spindles may be driven fast^ while 
those of an imperfect character must necessarily be driven at 
a slow rate. The spindles and rollers of these machines must 
be made of good steel; when constructed of iron or a mixture 
of iron and steel, they make inferior work. The bobbins are 
usually formed of wood, the barrels being light and holloW| 
and the heads made of thin veneers, glued together. When 
the spring-finger is applied to the fly, the bobbins are wound 

• 

much harder, and require a great deal more roving than when 
this finger is not used; but when it is used, the bobbins with 
heads can be dispensed with, if the motion of the.. rail is so 
arranged as to wind each layer shorter. The bobbins used 
will then be of the same form as those which are in use on 
the belt-speeder, with ends like cones, and requiring no heads. 
In this case, the bobbins being simply of the light barrel pat- 
tern, are made light, and the roving is not liable to be pressed 
in at the heads, and to break at that place on the spinning* 
machines. 

The fly-frame is th^last machine used in the preparatory 
department of a cotton-mill; it is from this that the rovings 
or spongy cords are carried to the spinning-machines. When 
yam as fine as No. 60 is spun, the roving is finished on mules, 
for the reason that the fly-frames are not well suited to the 
production of rovings finer than six hanks, and fin^numbera 
require a perfect, machine to accomplish the object. The fine 
qualities of yam, ranging from No. 50, upwards, are not 
manufactured to such an extent as to require any particular 
mention of them. 
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GENERAL REMARKS ON DRAWING AND ROVING. 

The drawing-frame is a very necessary machine in the 
preparation of cotton for the process of spinning. It is a 
beautiful mechanical contrivance for extending and refining 
the sliver, and at the same time laying the fibres of the cotton 
straight, parallel, and smoolh. This process reflects the highest 
credit on the inventor of both the drawing and roving-frame. 
The drawing-frame requires the particular attention of the 
master-carder, as well as of the hands attending it, as it is 
necessary,, if fine yam is to be made, that every operation per- 
formed upon this machine should be closely scrutini^. So 
much dependence did the inv^tor place upon it, that, upon 
the appearance of bad yam in any of his cotton-mills, he told 
his carders to pay more attention to their drawing-frames, 
being convinced that if they were working properly, all the 
rest of the machinery would * operate -welL 

IMPORTANCE OF DOUBLING. 

In most of the factories but little attention is paid to the 
operation of doubling at the drawing-frames. If the cotton 
has been previously well cleaned and carded, no operation is 
so* well calculated to produce good yam, as a considerable 
amount of doubling on the drawing-frame and the roving- 
machines. 

AMOUNV OF DOUBLINO. ' 

Stuff may be doubled 8000 times before it leaves the can, 
or goes to the roving-frame. It may then b^ doubled again 
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on the stretcher bobbins, and spun with double rovings at the 
xnnles, which will be doubling it 32,000 times. This is done 
for yam numbering from 150 to 200 hanks to the poundy but 
there will be no harm in doing it for other yam. Good yam 
may be made, however, without so much. doubHng, for veiy 
good yam is made, ranging from No. 20 to No. 40, with the 
twenty-fifth part of tEis doubling. No. 20 or 25 yam-twist 
ehould be doubled not leks than 1200 or 2000 times. 



SPEED OF DRAWING-FRAMES. 

The speed of the drawing-fttimes depends on that of the 
cards, as well as the draught of the cards, and the number 
of them running. The number of curd-ends which pass up 
at the back of the first head* of the drawing>frame is also 
regulated by these circumstances. One drawing-frame, with 
three or four heads, requires ten, eleven, or twelve cards, if 
they have no drawing-heads, and five, six,* or even seven cards, 
with drawing-heads, to keep it in operation. 

When the number of cards to each drawing-frame has been 
decided upon, calculate the length of sliver they will deliver 
per minute; then regulate the draught of the first head at 
the proportion of about 1 into 3^, or 1 into 3}. Calculate 
at what speed the front roller must be driven, with eight or 
twelve cans running up, to take up the sliver of the back 
roller as fast as the cards deliver it. A drawing-frame, work- 
ing for ten or eleven cards, having no drawing-heads, and the 
frame having a draught of 1 into 3 on the first head, with 
twelve cans runniDg up, would requif^ the front roller to run 
at a speed of 450 revolutions per minute, to use all the sliver. 
The front roller of a frame working for six cards, with draw- 
ing-heads in front, the dradght of the card-heads being 2}^ 
12 • 
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and the draught of the first head of the drawiDg-frame, 3|, 
with twelve ends running up at the back, should run at a 
speed of 760 revolutions per minute; with seven cards, the 
speed should be increased to 890 revolutions per minute. If 
a doubler be used to run up four card-cans, and four of these 
are at the firsts head, a speed of 670 revolutions will be suffi> 
cient ; and with five card-ends running up at the doubler, a 
speed of 536 revolutions per minute will be sufficient for the 
•front roller. This reduction of speed is of great general ad- 
vantage to both the frame and the work. 

Cards with drawing heads will usually deliver about 670 
inches per minute. The first head of the drawing-frame must 
be able to take it up faster than this, as it is often necessary 
to stop it. From this calculation, it appears that seven cards 
will deliver about 4690 inches of sliver per minute. The 
back roller should run at a speed of 200 revolutions per 
minute, which, at a diameter of 1 inch, or a circumference of 
3| inches, takes up' 629 inches of one end, and when twelve 
ends are in use, 7548 inches. By this it would appear that 
these heads might run slower, and yet keep up with the cards; 
but such is not the case. 



TOP ROLLERS. 

Too much care cannot be taken at the drawing-frames, and 
speeders, to make good piecing ; no lumps or single strands 
should be allowed to pass through the rollers, if it can be 
avoided. If any impurities pass throu^, or any disorders 
occur here, have every'inch of cotton that is spoiled taken 
back or cut out. Bad piecing, and even little bits of single, 
are productive of great injury, being the cause of bad spinning 
and irregular yam. Particular attention should be paid to 
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the top rollers ; it is necessary that they should he perfectly 
level and true, and every precaution should he used to pre* 
vent them from cutting the stuff. Cutting may he owin^ to* 
several causes, such as light weights, or their heing improperly 
hung, the stirrup heing on one side of the saddle, the stirrup* 
hook heing wrong on the lever, waste collecting around the 
journals or the middle of the rollers, or the saddles on the 
pivots wanting oil. It sometimes happens that, owing to ne- 
gligence in covering the top roller, one end of it hecomes 
smaller in diameter than the other, which will unfit it for the 
production of good work. Every carder should- have a small 
pair of callipers, with which to test the accuracy of the top 
rollers. 

CTJTTINa AT THE DBAWINO-FRAMES. 

It is a&visahle to let the front top rollers have two thick- 
nesses of cloth under the leather, as it makes them more 
elastic, and they draw hetter and last longer. Sometimes 
the cloth will hecome loose and rise into ridges; if this hap* 
pens to any of the top rollers, it will make the head cut. It 
sometimes happens that the heads are cut hy either the bottom 
or top rollers, which get out of a parallel position, owing to 
the screws working loose, or caused by the tremor of the. 
pinions, or other circumstances. Accidents of this nature are 
of frequent Docurrence in the best regulated establishments; 
and therefore the manager or master-carder cannot be too at- 
tentive to those portions of the machinery which are liable to 
be deranged. The carder should frequently examine all the 
fixtures, and the movements nf the various machines under 
his charge, with the most minute and careful scrutiny, to see 
that nothing is out of order, or in such »K;ondition as to make 
hregular drawing or bad roving. Sometimes the stuff will be- 
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come so heavy that it will not draw clear ; this must be par- 
ticularly watched. Drawing-frame or speeder top rollers should 
not l>e weighted heavier than is necessaiy to mfike them draw 
the sliver fair and clear; if the weights are too heavy/ they 
cause the roller to heat^ and make the fibres of the cotton 
catch. Heavy weights soon wear out the leather and doth, 
by pressing the top roller too hard upon the flutes^ which 
stretch and finally cut the leather. 

REVOLVING OP CANS. 

The receiving cans at the calender-rollers of the last heads 
of drawing-frames should all have a slow rotary motion. The 
sliver being here fine and light, falls into the centre, or on 
one side of the can, until it accumulates in a little heap, which 
falls over in such a manner as usually to bring the uj^per part 
l>elow ; this causes it to break when it is running up at the 
back of the speeders. The rotary motion of the cans causes 
the sliver to be deposited in regular, even layers, and it runs 
out without any strain or trouble. It would be a great ad- 
vantage to have these rotary movements at the fronts of all 
the drawing-heads, as well as at all the cards. The pressing 
.of the sliver into the can is now in many cases done by ma- 
chinery. A tin or iron tube hangs over the centre of the can, 
and when it is nearly full, presses the sliver down. This can 
only be done at the heads with coarse sliver, such as the draw- 
ing-heads on railroads, or a doubler, or the first head of the 
frame. The pulleys upon which the cans are placed, and on 
which they revolve, should be even with the floor of the &o- 
tory, as it saves a great amount of handling and lifting ; the 
c^ns may then be made larger, and are more durable, because 
they are exposed to less ill-usage. 
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SIZES OF CANS AND ROYINGhBOXES. 

Gard-<$ans, 33 inches deep^ by 11 inches in diameter. 
Drawing-frame cans, 36 inches deep, by 9 inches in diameter. 
Speeder-cans, 33 inches deep, by 8 inches in diameter. 
Roving-boxes, 30 inches long by 10 inches wide in the clear, 
and 13 inches deep. . 

This is a convenient size for a box to cany either full or 
empty bobbins in ; it will hold from sixty to seventy bobbins, 
made on the condensing-strap, or eclipse speeders. The cans 
mentioned above are of a convenient size, and generally have 
a tin hoop and ring around the mouth. A stout iron hoop, 
well tinned, is laid around the bottom, and a stout wire ring 
is soldered around the outside angle, formed by the junction 
of the sides and bottom. The heaviest plate tin should be 
used in the construction of cans. 

• 

WASTE. 

The hands should be particular in keeping all their frames 
and rollers very nice and clean, and attending to the oiling of 
them at regular intervals. The front top roller should be 
oiled three or four times each day. As little waste as possible 
should be made; tfiis is, however, dependent in a great mea- 
sure upon circumstances beyond our control. Jf the frames 
are kept clean and in good order, with good rollers, good cans 
of the proper size, and the top rollers covered with varnish, 
to prevent them from lapping, there will be no occasion to 
make much waste. If, with the machinery in this condition, 
an undue proportion of waste is made, it must be owing to 
the 'neglect and carelessness of the hands, and for want of 
proper management. All the waste should be collected every 
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evening with strict regularity, and mixed with the cotton in 
the picking-room on the following day. If too much waste 
is mixed with the cotton at one time, it makes the stuff light, 
weakens the yam, and makes it spin badly; it also causes the 
stuff to break down. at the back of the frames and speeders, 
which has a direct tendency to increase the waste and ihe 
number of single strands, and cause a great loss of time. An 
average of from ten to twelve pounds of waste is sufficient to - 
mix with 100 pounds of cotton at one time. The waste made 
is of less value than the unwrought cotton;, even that made 
at the drawing-frames, which is next in value to the card-firont 
waste. The fibres of the waste have been deprived of their 
adhesive properties, and have no affinity for each other; it is 
almost impossible to work it by itself to any advantage. A 
very good plan for diminishing the amount of waste is, to 
limh the amount of waste which each person shall make, and 
allow none of the attendants at the drawing-frames to make 
more than from twelve to sixteen ounces per day, and at the 
speeders from eight to twelve ounces ; but this, in many in- 
stances, is of no avail, as roguish or cunning hands, rather 
than incur the risk of being reprimanded, will find means to 
secrete their waste, either by throwing it into the cans, having 
it conveyed slily into the picking-house, or disposing of it in 
some other manner. Wh^n the manager or carder is very 
strict as to the quantity of waste made, some careless hands 
will allow single strands or lumps to run up, without saying 
anything about it, in order to save appearances, thus making 
what was already bad much worse. GkxHl, careful ha^idsy 
having a desire to.give satis&ction by doing good work, will 
take time, and endeavour to work up their single strands at 
the back qf the heads. If, however, they have many ends te 
mind, and the heads run rapidly, while they are engaged ii 



DRAWINa AND BOTING. 143 

antangling, splicing, and doubling at one head, everything 
will be going wrong on the other heads ; so that the remedy 
is actually worse than the evil. A head-carder who under- 
stands the duties of his situation, will adopt such' rules and 
measures as are necessary under the circumstances, and best 
calculated to attain the object in view, the suppression of the 
extravagant formation of waste. The waste made upon mules 
and throstles, both the roving and soft waste, is less valuable 
than caiding-room waste, and has a greater tendency fo weaken 
the yatn than any other kind. The hands at those machines, 
therefore, should not be allowed to make any waste, by pull- 
ing roving off the bobbins, or in any other way. Evil-dis- 
posed persons have been known, when a plan has been adopted 
for lessening the amount of waste, to carry out quantities of 
it, and throw it in various* places out of doors. When there 
18 much waste made in a cotton factory, especially after the 
material has had a great deal of labour bestowed upon it, it 
constitutes a great drawback upon the profits of the establish- 
ment. It is certainly a matter of great importance to all per- 
sons interested, that the quantity of waste made m any de- 
partment of a ^tory should not exceed that which the na- 
ture of the operations required. Mapy costly establishments 
have become losing concerns, instead of profitable enterprises, 
merely by the waste of valuable material, made through care- 
less or unskilful management. 

BWESPINO THE ROOMS. 

Make it a rule to have the floors kept clean and free from 
iraste and cotton, as a great deal of both is apt to be trodden 
under foot in this way and destroyed. Every establishment 
making any pretensions to good management, should keep one 
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or more careful women employed, whose duty it should be to 
pick up all the particles of waste and cotton, and keep the 
floors swept clean. In those factories which do not employ a 
woman for this pui^se, the girls are necessitated to sweep at 
least three or four times each day^ around their frames and 
speeders; and, while their time and attention is taken up with 
sweeping, their machines are apt to be neglected, and the 
work to suffer by their absence. It is a mistaken notion, that 
money is saved by dispensing with the services of two women 
in a factory to keep it in good, clean order; manufacturers 
are more likely to lose by such a system o£ &lse economy, as 
they must then take the hands from their frames for that pur- 
pose, from which they should not be spared a moment. In 
those factories in which the work is done on the hot-bed system 
of rapid driving, and turning off* a large quantity of work 
from each machine, and where the amount of good waste and 
cotton trampled into the dirt is very great, the sweepings and 
dirty waste from the picking-room should be carried out of the 
factory every evening, and what is not worth keeping should 
be sold to the paper-makers, or to the manufacturers of coarse 
yam for carpet fflling. Let it be carefully packed away in 
bags, in a building separated from the factory, and let every 
bag be weighed when it is full, and the weight plainly marked 
upon it. By the adoption of this system, they will always 
be ready for sale or delivery at a moment's notice. 

BOOUBINQ, BRUSHES, AND CLEARERS. / 

The drawing-frames should all be well cleaned every Satur- 
day, by taking the heads apart, and cleaning and scouring the 
under rollers well with a piece of old sheet-card All the 
studs and journals should be carefully oiled wh-m put up 



BRAWINQ AND BOVINa. 145 

again. The top clearers should be kept clean, and the cloth 
in good order. The under brushes should be cleaned out se- 
veral times in the course of a day, for they receive a consider- 
able amount of dirt, which, if allowed to accumulate, will- run 
through with the sHver, and cause the formation of waste, as 
well as a loss of time in separating the waste from the sliver. 
The under brushes should not be set up against the rollers 
too tight or too hard, as it heats the rollers, and wears both 
the rollers and the brushes; and, for the same reason, the 
staples of the brushes should not be too short or too stiff, — 
they may be about 1^ or 1} inches long. Brushes are pre- 
ferable for this purpose to clQth attached 1o triangular-shaped 
pieces of wood ; the spring of the bristles in the brush will 
clean motes and dirt out of the flutings, while the wood and 
cloth will force them in tighter; the cloth will also soon wear 
out. Cloth teay do very well under slow-running card-head 
rollers, where brushes would be in the way, and under clearers, 
made of cloth, are kept up to the rollers 'by a gentle spring. 
*The cloth should not be glued fast to the whole surface of the 
wood, but should have a space beneath it; the wood should 
be hollowed out in such a manner, that the cloth will only 
touch the two edges, and leave a space of one-fourth or three- 
eighths of an inch in the centre. Brushes for drawing-frame 
rollers do not generally extend to the back under rollers ; it 
would be very useful to extend them thus far, as these rollers 
often lap in consequence of dirt lodging in their flutes. 

PaHicular attention should be paid to keeping the speeders 
clean and carefully oiled, on account of the rapid speed at 
which they run. It is customary in well-regulated rooms to 
clean both the drawing-frames and speeders several times per 
day ; and smart, active girls take pride in keeping these ma- 
chines in nice, handsome, clean order, without receiving a 
13 . 
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hint from the foreman ; others require very broad hints on 
the subject. It is essentially necessary for the proper working 
of these machines^ and^ in fact, all other cotton machinery^ 
that they be kept clean, and regularly oiled. These matters 
aie of great importance in the management of cotton mills. 

The speeders might be taken apart, and their under rollers 
•coured, once every four weeks. The top rollers should be 
examined very frequently, particularlyH.he front ones, as they 
are very liable to become untrue, and cut and spoil the roving. . 
There should be a plentiful supply of spare rollers in every 
factory, ready covered, to be put into any machine in place of 
those which do not work well. 



VARNISH ON TOP ROLLERS. 

It is also necessary that some kind of varnish should be 
used on drawing-frame and speeder top rollers, to prevent them 
from lapping or licking up the cotton. Almost every carder 
has some favourite composition, which he thinks preferable to 
all others ; but perhaps this is all right. Some use the 
whites of eggs and glue; others, simply glue, or glue and 
venetian-red : some use gum tragacanth, with venefian-red or 
gamboge, and others employ copal varnish mixed with color- 
ing matter, vinegar and black lead, and a great variety of 
other mixtures. ' As may be- expected, all these compounds 
are more or less imperfect. As much benefit may be derived 
from 1^ mixture of gum arable and New England rum, m the 
proportion of about six or seven ounces of the former to a 
pint of the latter, as from any other mixture. The rollers 
must always be well cleaned with moist waste, and rubbed 
dry with a piece of muslin, before the varnish is applied ; on 
dirty rollers it will always crack and scale off. What mostly 
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recommends this last varnish^ is the ease with wldch it may 
be made; and the fact of a roller being fit for use in three or 
four minutes after it has been varnished. K properly madey 
And applied at a medinm thickness^ it will last a long time| 
and will answer the purpose as well as any other varnish* 
Where frames ran very fast^ and are heavily weighted^ no 
wnish will last long, especially if the rollers become heated. 

BRATTGHT OF CALENDEB-ROLLEBS. 

It often happens in drawing-frames, that there is too much 
draught between the calender and fluted front rollers; this 
must be altered, for it has a very bad efiect upon the stuff, 
and is the cause of more injury to the yarn, than managers 
and carders are aw^e of. It is a very easy matter to ascer- 
tain at any time whether the calender-rollers draw, by apply- 
ing the hand to the top calender-roller, and holding it back a 
little, so that the stuff may run slack between the front and 
calender-rollers ; if, upon removing the hand, it is found that 
the calender-rollers soon tighten up the stuff again, then they 
have too much draught, and must be altered. Sometimes it 
is caused by the want of oil on the. front top roller, or by too 
light a weight; if it does not arise from either of these causes, 
there must be something wrong in the calculation of the 
wheels. If it is necessary to lay aside the gearing-wheels be- 
tween the front and calender-rollers, then substitute a small 
belt to run on the pinions of those rollers, instead of the pul- 
leys, first turning a little off the circumference of the wheel 
of the front roller, to lessen' the draught between it and the 
calender-roller. This is preferable, in many cases, to the 
wheel-gearing, because it can be so regulated, that the draught 
nay be altered with very little trouble, by turning a little off 
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either wheel, or by applying a coarse file to ihem when mn« 
ning. These wheels are very apt to catch the hands, fingers, 
or some part of the dress of the attendants. 



TO PROVE ROYINQS BY GRAINS AND SCALES. 

Reel forty threads or a half cut in a careful manner oiua 
correct reel, so as not to stretch the roving. Forty threads 
are the fourteenth part of one hank, or 560 threads ; and 
500 grains are the fourteenth part of one pound avoirdupois, 
or 7000 grains. Whatever number of grains the forty 
threads weigh, that number will form a divisor to the divi- 
dend 500, and the quotient will be the hank roving. 

EXAMPLESL 

Suppose 40 threads, or a half cut, weighs 250 grains, what 
hank roving is it? 

250)500(2 Ans. 2 hank roving. 
500 



Suppose 40 threads weigh 222 grains, what hank roving 
iiit? 

222)500(2.25 Ans. 2J hank roving. 
444 



560 
444 



1160 
1110 



50 remainder* 
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Suppose 40 threads weigh 200 grains, what hank roving 
iait? 

200)500(2.5 Ans. 2} hank roving. 
400 



1000 
1000 



Suppose 40- threads weigh 166 grains, what hank roving 
isit? - ^ 

166)500(3 Ans. 3 hank roving. 

498 



2 remainder. 

TO TRY ROVINGS BY THE QUADRANT. 

Pat forty threads or a half cut in a 'quadrant balance, and 
whatever they size, divided by 2, will give the number of 
eats, and that product, divided by 7, will ^ve the number of 
hanks; the remainder will be so many cuts. 

EXAMPLES. 

Suppose 40 threads size 24 on the quadrant, what hank 
roving is it ? 

2)24 

7)12(1.71 Ans If >ank, nearly. 

7 

50 
49 



10 
7 



13 * 3 remainder. 
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Or thus, forty threads being the fourteenth part of one 
hank, or 560 threads, whatever number that sizes on the 
quadrant^ divided by fourteen^ wilf give the hank roving. 

ULAiSPLES. 

Sappose 40 threads ax 24, what hank roving is it? 

14)24(1.71 Ans. If hank, nearly. 
14 

100 
98 

20 
14 

.6 remainder. 

« 

Suppose 40 threads size 28 on the quadrant, what hank 
roving is thitt? 

. 14)28(2 Ans. 2 hank roving. ^ 
28 



Suppose forty threads size 32|, what hank roving is itf 



14)31 K2. 
28 


25 


Ans. 2} hank roying. 

• 


85 

28 






70 
70 
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If 40 threads size 35^ what hank roving will they make ? 

14)35(2} Ans. 2} hank roving. 
28 



Suppose 40 threads size 25^ what hank roving will that 
make? 

14)25(1.78 Ans. 1} hank roving. 
14 

no 

98 

120 
112 

8 remainder. 

Suppose 40 threads size 42^ what hank roving will thai 
make? 

14)42^ Ans. 8 hank roving. 
42 



152 
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A TABLE, 

BHOWTNG THE SIZE OP ROVINGS, FROM A QUARTER HANK 
TO FIVE HANKS IN THE 1»0UND, BY SCALES * 
AND GRAINS; WITH FORTY THREADS, 
OR A HALF CUT. 



nmada. 


Grains. 


Hank roving. 


Threads 


Chrains. Kankromig 


40 


.... 2000 ... 




40 


. . . . 181 .... 2i 


a 


.... 1333 ... 




•« 


....171 .... 2* 


ti 


.... 1000 ... 




(( 


. . . . 166 .... 3 


ii 


.... 800 ... 


*~ o 


it 


.... 160 .... 3J 


i€ 


. • • . 666 . . . 




u 


. . . . 153 ' 3i 


u 


....' 571 ... 




it 


.... 148 .;.. 3f 


u 


.... 500 ... 




it 


.... 142 .... 3} 


a ' 


...<K 444 ... 




it 


.... 137 .... 3f 


it 


.... 400 ... 




it 


. . . . loo .... o% 


u 


, , . . 863 . . . 


•Lg ^ 


It 


. ... 129 ... . 3| 


li 


» . . . ooo . . . 




it 


.... 125 .... 4 


u 


.... 807 ... 




tt 


.... 120 .... 4| 


€C 


.... 285 ... 




it 


.... 117 .... 41 


u 


.... 266 ... 




tt- 


.... 114 .^,. 4| 


t€ 


.... 250 ... 


. 2 


tt 


.... Ill .... 4} 


It ^^ 


,%.. 235 ... 


. 2i- 


ut 


. . . 108 . .^. . 4| 


ti 


... 222 ... 


. 2} 


tt 


.... 105 .... 4f 


4t 


.... 210 ... 


• 2| 


tt 


...: 102 .... 4| 


« 


.... 198 ... 


• 2} 


tt 


.... 100 .... 5 


« 


... 190 ... 


. 2f 







Twenty-four grains make one pennyweight ; eighteen pen- 
nyweights and five and a half grains make one ounce avoir* 
dapois; twenty pennyweighte'make one ounce, troy weight 
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A TABLE, 

ftflOWING THE SIZE OF ROVING BY THE YARN QUADRANT, 

ntOM HALF HANK TO SIX HANK ROVING, BY 

FORTY THREADS, OR A HALF CUT. 



11u«idB. 

40 
u 

u 

it 

il 
i( 
it 
tt 
a 
tt 
tt 



.• 10} 
.. 14 
..17} 
.. 21 
.. 24} 
.. 28 

;. 31} 

.. 35 
.. 38} 
.. 42 
.. 45} 





TiattaM. 




... i 


40 •• 


... 1 


(t 




... 1 


(t 




... u 


« 




V li 


u 




... If 


It 




... 2 


it 




... n • 


it 




... 2} 


it 




... 2f 


tt 




... 8 


it 




... 31 







• • 



Size. 

.. 49 
.. 52} 
.. 56 
59} 
63 
66} 
70 
73} 
77 
80} 
84 



•rf 



Hank roTing: 
• • o} • 

. 3i 
.4 
. 4} 
. 4} 
. 4t 
. 5 
,5} 
. 5} 
. 5i 
. 6 



The two preceding tables will be fonhd to be very useful 
to every manager and carder when trying their roving. 
Every caHler sjioiild have a small pair of scales, accurately 
adjusted, and a set of weights, ranging from one grain up to 
2000 or 3000 grains, or to Any number that may be wanted. 
The weights can be very readily manufactured out of sheel 
brass or sheet copper. 
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THROSTLES, 

The finishing machines in a cotton mill, which spin the 
cohesive yarn, are essentially of two kinds : the th^tle, oi 
water-twist frame, by which the twisting and winding are per- 
formed simultaneously upon the roving as it progresses through 
it; and the mule, which draws out and stretches the threads, 
without giving them much 'twist, to the length of about five 
feet or more, when it gives the full twist to the thread, and 
winds the finished yam immediately upon the spindles in the 
form of coils. • 

The throstle is called a water-twist firame, and the yam 
spun on it, water-twist yam, because it accidentally happened 
that ih# first machines of this description were driven by 
water-power. Avast amount of ingenuity and skill is dis- 
played in the mechanical arrangements of the various parts 
of a throstle which are necessary to produce the variety of 
forms which the material assumes in its passage tlirough it; 
the whole tending to improve the quality of the product. As 
far as the motions and stmcture are concerned, however, 
there is no essential difference in these machines, b\|t there ia 
a difference in the form of the spindles, which regulates the 
quality of the machines. 

UYE SPINDLES. 

The live spindle, as it is called, is the oldest form of spindle, 
and is still a favourite with many cotton-spinners, on account 
of the superior quality of yam which it produces; but- it runs 
very dowly, when compared yith other spindles, and from 
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that cause it is gradually going out of use. If this spindle 
performs 3600 or 4000 revolutions per minute, it may be 
considered as very good work, and a fair average of its speed. 



DEAD SPINDLES. 

The dead spindle is an essential modification of the live 
spindle, .and k better adapted for the attainment of a great 
speed. It is objectionable, however, on account of the poor 
quality of the yam which it produces ; as many cotton-spin* 
ners assert that it does not make such' good yam as the live 
spindle. 

RING SPINDLE.- 

The ring spindle, or ring frame of Alfred Jenks^ jippcars 
to have superseded both of the above mentioned spindles, and 
to be rapidly gaining the favour of those engaged in the ma- 
nufacture of cotton. This spindle has no fly, and is simply 
a steel cylinder, upon which the bobbin moves ; a small steel 
ring, called a traveller, which is nearly one-fourth of an inch 
in diameter, and having an open cut in it, is t^^e means by 
which the thread is wound. This ring revolves around the 
bobbin, and is held in its place by an iron ring, which fits in 
the open groove; The iron ring- is fastened upon the travers- 
ing rail, and is sufficiently large to allow the head of the 
bobbin, as well as the traveller, to pass through without 
touching. This spindle has many and great advantages over 
every other description of spinHles; it may be driven at a 
speed of 8000 revolutions per minute, with perfect security, 
when making coarse yam, and when operating upon the finer 
numbers 10,000 revolutions per minute is not an extraordi 
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nary speed to be attained. When used in manufacturing 
waxp, it gives it a strong wiry twist; the same machine may 
be used for filling, with but a trifling amount of alteration. 

The little steel rings, or travellers, run at such a tremen- 
dous speed; that they are liable to wear out in a short time;' 
they do not usually last much longer than three or four 
weeks, and must then be replaced by new ones. As these 
rings cost but little, their wear does not fiimish a well-founded 
obj^tibn to this spindle. Throstles, with suph spindles, are 
now made to work without bobbins ; a thin tube, made of 
sheet-iron, fitting closely upon the spindle, is substituted for 
the wooden bobbin. This tube is filled with the yam in the 
same manner as the barrels of the speeders, that is, the coil 
is wound so as to taper to both ends. - When wooden tubes 
or bobbins are used, they should have but one head, so that 
they may be used either in making warp, or for the shuttle. 
If the cops are intended for use in ^e shuttle, the tratersing 
motion should 'he regulated accordingly; they may then be 
filled in the same manner as a shuttle cop. 

Annexed, will be found the dimensions of the different 
parts of throgtles, to run with live spindles, as well as those 
of other patterns ; also directions as to the proper manage- 
ment of these machines, a careful attention to which is an 
important matter in every orderly and well-regulated ooUxm 
milL ' - 
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DIMENSIONS OP A LIVE-SPINDLE THROSTLE. 



Fc. In. 



'Teeth. 



Diameter of driying-pulley on main 
lying shaft 2 



1 

2 



1 
3 
1 

7} 
8} 



71 
6 



1 } 



Driving counter-shaft by pulley of . 

Driving pulley on counter-shaft .... 

Pulleys on throstle cylinder ...... 

Diameter of throstle cylinder 

Diameter of warve of spindle 

Diameter of pulley on the other end 
cylinder, driving fly . . . ^ 

Driving*fly-wheel of 

Change-twist pinion on fly-axle .... 

Intermediate carrier wheels, one on 
each side 

^Vlieel on front roller 

Draught-pinion on front roller *...., 

Driving carrier-stud of 

Change-pinion attached to carrier- 
stud 

Worldng into nliddle roller 

On the other end of middle roller. . 

Iirtermediate carrier 

Pinion on end of back roller 

Diameter of front rollers 1 

Diameter of backhand middle rollers, - | 

Distance from centre to centre of 

front and middle rollers 1-^ 

Length of the longest staple of upland 

cotton 1^ 

Length of under rollers from centre 

to centre of stands 1 51 

14 



26 

124 
78 
20 
74 

80 
68 
20 
54 
21 



Rev. 

82 
136 
136 
456 
456 
4429 

456 
196 
196 



66 
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n. In. 

Length of spindle .* 1 5 

Length of spindle above the' collar • . 5i 

Length of bearing on collar ...t 1) 

Distance of warve from under side of collar. . « 1} 

Thickness of spindle collar ' ^ 

Thickness of spindle where the bobbin runs, fully, . . J 

Thickness of -spindle from collar to step, nearly .... ^ 

Extreme length of bobbin .- 2i 

Length of bobbin barrel in the clear. . ' 2 

Width of ^he face of the pulleys. ..." 3 

Width of the face of the large pulleys on the counter-. 

shaft 7 

Extreme length of throstle of 182 spindles 17 8 

Extreme lyidth of throstle 3 6 

Width of passage for hands from one step-rail to the 

other 3 4 



SPEED OP SPINDLES, AND PRODUCT OP THROSTLE. 

Sixty-eight revolutions of the spindle to one of the front 
roller, is a rapid speed for live-spindle throstles, when spin- 
ning No. 23 or 24 yam. This is nearly twenty-three turns 
of the spindle to each inch of yam. It may be considered 
good twist, or throstle chain, for this number. 

With this speed, the throstles will yields 4.85 hanks per 
spindle, in twelve running hours, if nothing wrong occurs. 
Ends being. down, as well as stoppages, will reduce this yield 
to about 4.50 hanks in twelve hours. If the front roller runs 
at a speed of about 60 revolutions per minute, it will make 
ftbout 4^ hanks to the spindle every twelve hours. 



THROSTLES. 
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CAP-SPINDLE THROSTLE. 

' . Ft - In. TeattL R07. 

Diameter of driving-pulley on main ho- . . 

rizontal sliaft. 2 6 . . . . 100 

Driving counter-shaft by pulley of . . • 11 . . . . 272 

Driving pulley on counter-shaffe 2 6 . • . . 272 

Driving throstle cylinder by pulley of, 6 . . . • 1193 
Pulley on the other end of the cylinder, 

driving fly-wheel •. '. . 4 . . . . 1193 

Diameter of fly-wheel 1 6 . . . . 266 

Twist or change-pinion on fly-axle ... . . 80 . . 265 

Driving front roller by wheel of . 1 . . . , . . 78 . . 101 

Diameter of cylinder , • . . 6 . . . . 1193 

IMameter of spindle warve 1 . . . . 7158 

Knion on front roller . . 20 

Stud carrier « • . 80 

Change-pinion attached thereto . • 34 

Driving back roller by pinion of ^ . . 68 

Pinion on other end of back* roller. . • • • 23 

Pinion on middle roller ........... • . 21 

Diameter o? front roller 1 . . 1 • • 

Diameter of back and middle rollers . . ' f • • 



DRAUGHT OP THESE THROSTLES. 

The draught of throstles is frequently 1 into 9.96 ; this, 
with 2 J hank roving, would make the yam No. 24. If the^ 
preparation of the material Would admit of it, it would be 
better to use 3 hank roving, and have less draught. With a 
draught of 1 into 8, better 4work could be done if 3 hank 
roving were used. ' 
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DRAUOHT CALCULATION. 



DriwnL 

84 


Odmi. 

80 


20 


68 


680 


640 


7=dinn. back roller. 


480 


mo 


5440 

8=diam. of front rolkr. 


4760)43520(9.14 
42840 • 


* 


6800 




4760 




20400 




10040 




860 reminder. 



Draught= 9.14 
If the maohine works 2} hank roving. 

18.28 
4.57 



22.86 
Ans. No. 23; nearly^ by the draught calculation. 

At this speed, these throstles will average about 7} hanks 
to the spindle in twelve hours, if no accidents occur, and the 
ends are kept up ; but it is nec^sary to stop them twelve or 
fifteen minutes each day, in order to clean off the flyings from 
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the spindles and caps^ and oil the metal tubes that form a 
part of the trarve, and which run on the fast spindle at its 
great speed of 7158 revolutions per minute: These calcula- 
tions show nearly 71 revolutions of the spindle to one of the 
front roller^ or 22.61 twists to the inch of yam No. 23 and 
24; or so many hanks to the pound. * 

These throstles generally contain 120 spindles, and are 
better calculated for spinning filling than twist, as the drag 
on the thread is very slight, and there are no means of in- 
creasing it or regulating it, as on the spindly and the flier. 
Ends may be spun on this spindle until the bobbin becomes 
full, and the yam has not received half the twist that it 
should have, owing to slack bands. These machines do not 
suit well for twist, such as No. 20 to No. 26. 



• 
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REMARKS ON THROSTIES. 

THROSTLE SPINDLES. 

There are a great variety of throstles, but the difference 
consists chiefly in the spindles. Beasoning from experience, 
we may say that there are no spindles superior to the live 
spindle and flier, provided it is well made and kept in good ' 
order. We have, particular allusion to the making of strong, 
wiry yam for chain, and the coarser kinds of goods, say from 
No. 10 to 30. It would lead us too far to state all the ob- 
jections which may be made against the various kinds of 
spindles ; but one objection, and a principal one, is, that on 
most of the new spindles, there is but little drag on the 
thread, which is essentially necessary for making good^ clean 
thread. m 

14* 
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Brewster's spindles. 

There is no possible way of increasing or diminishing the 
draught by washers, by lapping- the end aronnd the arms of 
the flier/ or, as the hands term it, by tetnpering the bobbin, 
except it be on the Brewster throstle. This, as well as the 
awkward manner in which the ends have to be mended, the 
throstle being stopped, and the fall bobbins doffed, is a great 
drawback upon the spindles. Six and a half or seven, hanks 
to the sf»indle,^i8 a great product, but the machinery will not 
long bear such rapid dtiying; it may do for a short time, but 
will eventually lead to bad results. There is also a great deal 
of trouble with the bands in consequence of rapid driving 
as they create a great deal of waste; the yam being inferior 
as twist. If the spindles are driven by a long band, which 
is slackened or tightened by a sliding pulley and weight, they 
require a great amount of power. 

various spindles. 

The short bands, or one band to each spindle, do not 
answer very well on any other description of throstle but the 
eap spindle. The warve traverses on the spindle about four 
inches, or the length of the bobbin, and, as it apjaroaches or 
recedes from the centre of the cylinder, the bands slacken or 
tighten, and cause inequalities in the twist * If the long band 
is used, it makes the 'throstle very heavy, and, if this band 
happens to break, which it very often does, it laps around the 
cylinders, and creates a great deal of trouble and loss of time 
in putting on a new band. These spindles suit ]better for 
•pinning filling than twist, as it would not then be necessary 
to drive the rollers at the same speed, say 101 revolutions ; 
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and the spindles would not then require to be driven at a 
greater speed than 4260 revolutions per minute to make No. 
22 filling, or 4841 for No. 25, instead of more*tiian 7000 le- 
volutions; which are required for the same numbers of twist 



TRAVERSE MOTION. 

Particular care must be taken of all the parts of the tra- 
verse motion ; the rails and levers on the ti^kverse-shafb must 
be placed perfectly square with it^ and parallel with each 
other, and should all range ezactlj with the lever which bears 
on the heart. The stud which bears on the heart-wheel must 
be fiustened in such a manner, that the levers will not traverse 
over too long or too short a space, but lay the yam on the 
barrels of the bobbins evenly from bottom to top. There is 
a slit in the lever, in which the heart-stud is inserted; if this 
stud is moved back, a little nearer to the lever-shaft or eentre, 
it will cause the levers to traverse over a greater space, and 
by brining it out a little nearer to the point of die lever, it 
will shorten the traverse motion of the lever. The different 
sections of fhe bobbin-rail can be adjusted and regulated by 
the screws on the lower part of each of the upright liftera, 
which reach from the points of the levers to the bobbins. 
These screws must be set in such a manner as to prevent 
the yam from running over either the bottom or the top of 
the bobbins, as this is productive of a great deal of waste, 
which is a dead loss. Bobbins which do not receive the yam 
in a proper manner, owing to the spindles being sunk in the 
step, or the arms of the flier being too short or too long, must 
be regulated by pl&cing cloth washers under the bobbins if 
the yarn inclines to the top ; if the inclination is towards the 
bottom, take one or two of the washers off. When the spindle- 
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step is placed in the step-rail, and fastened by a pinch or set 
screw, the spindle may be raised and lowered a little according 
to circumstances. Both the steps and the collars should be 
&stened in this manner by steel set screws. The brasses of 
tha collars and steps should fit very eiiactly into the holes of 
the collar and step-rails, otherwise the set screw will ^ve them 
an inclination to one oide, and throw the spindle out of a per* 
pendicular position. Great care should be taken not to ob« 
struct the traverse motion in any way; it should move freely 
in all the slides, which, as well as the other portions, must be 
kept in a clean condition and well oiled. If any thing ad- 
heres to the traverse lever, or obstructs its motion, the yam 
will form a lump or ridge on the bobbin, which will continue 
until the obstruction is removed. Attention should be paid 
to the set screws, which fasten the levers on the long shaft, 
for, if any of them slip, which they frequently do, the levers 
get out of range, and wind the yam in an irregular manner. 
The proper position of the levers is of so much importancC| 
that they sLould be fastened both with keys and screws. 

BEQULATINO THE DRAQ OF THE BOBBIN. 

The common live spindles should be cleaned at least ones 
every week ; the other kinds will need cleaning much oftener. 
The part on which the bobbin runs should be kept free from 
waste and djrt, as this would prevent the bobbin from drawing 
freely; the bobbin would revolve too fast, causing the thread 
to gather in knots by being too slack. Good bands should be 
kep^ upon die spindles ; they must neither be too slack nor 
too tight, as they have a bad effect in either case. •If a band 
b too slack, the yam does not receive the proper amount of 
twisting; and if it is too tight, it causes the spindle to jump 
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and yibrate. Waste, dirt, and bad knots, or many of them 
upon the barrels, will produce the same efifect. *^trips of cloth, 
with holes cut in them to suit the spindles, may be put along 
the bobbin-rail, under the bobbins, and cloth washers, about 
the size of, or a little larger than the bottoms of the bobbins, 
may a.lso be put on to make them build level, and to regulate 
the drag. When the washers wear glazy or smooth, they do 
not produce the necessary friction on the bobbins to make 
them draw properly, and mii^st be changed. When they pro- 
duce too much friction, the attendants should temper the drag 
by lapping the ends once or twice around the arms of the 
flier. 'Leather washers are sometimes used under the bobbins 
to increase ^e friction, particularly when coarse, strong yam, 
ranging from No. 7 to 12, is being spun. When filling or 
fine yam is being spun, smaU washers, made of paper or cloth, 
with a small hole in them, are used to lessen the drag. The 
cap throstlo may be more advantageously used for-the last 
mentioned yams than any other spindle, and several spinners 
use the throstle filling frame ; still, the mule is the best ma- 
chine to use for this purpose. If, in spinning chain, there is 
not a sufficient drag on the throstle-bobbin to keep the thread 
at a proper degree of tension, the yam will become knotty, 
and of course is spoiled, as this renders' it quite brittle and 
weak. It is not good to lap the end too often around the arms 
of the flier; for this, wide-bore bobbins, bad washers, and too 
* much twist, all have a tendency to the production of knotty 
yam. Particular attention should be given to the thread- 
wires, or that part on which the thread bears, to have it set 
fairly above the centre of the spindle ; if. it is not, it has a 
bad effect upon the spinning. ^ 
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CLEANING AND OILING. 

The roller-leathers and journal must be kept clean and free 
^ from waste ; have the leathers of the rollers brushed off fre- 
quently with a brush similar to a shoe-brush. The attendants 
should be very careful that no dirt or waste cotton catches on 
the* yam, as this is particularly injuriorus to twist; and they 
should use every endeavour to make good, fair spinning. The 
spindle-steps and collars should be oiled ^very morning, and 
- the collars again at nocm. The cylinder journals should be 
oiled every morning and noon ; top front rollers and studs 
every morning ; the under front rollers every other day ; the 
middle and back rollers, and top and under rollers every Mon- 
day morning; and the journals of all the gearing-shafts in 
the room every morning. The throstles should be taken down, 
and well cleaned and scoured, and the roller couplings oiled, 
whenever they require it. If they are kept clean, and in 
good order, once in every eight weeks will be sufficient ; in 
Ibme factories they clean one every day, or every other day, 
so as to make the circuit of the whole of them in four, six, 
or eight weeks. This is an excellent plan ; for when only 
one machine is taken down at one time, the superintendent 
has an opportunity of examining every part of it minutely, 
which he cannot do when they are all takien apart at the same 
time. Although it is customary to wait for some stoppage, 
arising from accidental causes, such a? back-water, or some- 
thing of the same nature, to clean and scour all the machines 
at the same time, it is, nevertheless, a very Jbad practice, and 
one which should be abolished. 

SPINDLES. . 

Work should not be done with broken fliers on the spin-* 
dies, as they cause the spindle to vibrate so much that it pre- 
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vents the end from spinning well, or taking np on the bobbin ; 
besides, they wear the collar or bearing of the spindle so as 
to make it untrue, -and also wear out the brass collar in which 
the spindle runs. It is very necessary to the proper working 
of the machine, that the fliers should be of an equal lengthy 
afid the arms of a uniform weight ; they should be very ac- 
curately balanced, to insure that steady, smooth motion of the 
spindle, which is so important in spinning. Strict attention 
should b^ paid to the state o*f the top rollers ; examine them 
frequently, to be certain that -they are working properly, and- 
are not cutting or spoiling the yarn. The roving guides should 
always be made to traverse about five-eighths of an inch be- 
hind the roller, in order to wear the surface of the top rollers 
equally, otherwise they will be worn into gutters by the hard 
places in the roving, so that it will be impossible for them to 
make even and fair yam. 

DRAUGHT. 

When twist is being spun on throstles, it is advisable not 
to have a draught greater than 1 into 8 for No. 24. Nos. 26, 
26, 27, and 28, may be spun from the same roving; for No. 
28, the draught should be 1 into 9}. A greater draught than 
this would prove injurious to these numbers. 

WASTE. 

ihe hands who attend to the throstles should keep their 
threads and hard ends separate from the soft and roving waste, 
which should be collected regularly every morning, and car- 
ried to the picking-room, there to be mixed with the cotton 
used for filling. Waste and bobbins should be kept off th^ 



168 AMERICAN COTTON SPINNER. 

floor, and should not be allowed to lay about the reels, or be* 
hind the rollers. 

It is necessary to have a smart; active boy, to oil the ma- 
chinery, tie ends, lift waste, and do other work. The reelers 
and spoolers should leave their empty bobbins free from waste 
and yam ; dirty bobbins give a great deal of trouble to the 
Bpinner, by the ends catching on the fliers. Spinners should 
never break or tangle ends upon the bobbins. 

• 

BOBBIN-BOARDS. 

The best way .of preserving bobbins, both full and empty, 
from injury and abuse, is to have a supply of bobbin-boards, 
containing as many wire pins as will be sufficient to hold bob- 
bins for one side of a throstle running 60 or 6j6 spindles ; the 
pins must be so arranged as to admit a full set of bobbins, 
without their being too much crowded. The cost of the 
boards is soon realized i^om the saving efl^cted by it in the 
yam and the bobbins. 

POWER REQUIRED -FOR THROSTLES. 

Yam can never be spun upon throstles of as fine a quality 
as that made upon mules, and therefore they are seldom used 
for yam finerthan No. 32. Throstle twist is usually used 
for the warp of heavy goods, such as fustians, stout sheetings, 
shirtings, and checks. They require considerably more pccwer 
than mules \ and a throstle of 120 spindles will require more 
motive power than a mule containing twice the qumber of 
spindles, supposing both to be spinning the same kind of 
yam. Where steam or water-power is expensive, this wiD 
make a. considerable difference in the cost of production. 
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BOBBINS. 

As good yaxn-bobbins are very necessary to the proper 
working of throstles^ they should be made of good^ hard| 
wellnseasoned wood;. dog-wood is the best that can be used 
for this purpose; and they should be turned very true. The 
bottom part of the bobbins intended for live spindles shoidd 
be made of a convex form, having a rise of three-sixteenths of 
an inch from the circumference to the centre ; they drag'taiore 
regularly^ and do better spinning, when constructed in thitf 
manner. 
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MULE-SPINNINQ. 

MULES. 

The principle upon which mule-spinning depends, has been 
stated in the previous chapter. It derives its name from the 
circumstance of its being a combination of the old spinning* 
jenny and the water-frame. Mules generally contain from 
180 to 200 spindles, and upwards. One portion of the ma- 
chine is stationary, and contains the drawing-rollers and the 
rovings; the other p{u*t is movable, and has the spindles 
mounted upon it. The first is generally called the roller- 
beam, and the latter the carriage ; the roller-beam contains 
the principal portioif of the machinery, and the carriage just 
a sufficient quantity to furnish the spindles with the requisite 
motive power. 

The spinning operations of the. mule are very ingenioiiSy 
and involve a perfectly correct principle in the formation 
16 
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of a uniform thread. On its passage from the first fluted 
roller, the thinner portions of the roving are gently twisted by 
the spindle, and when the carriage is withdrawn from the 
roller the thick places in the roving receive less twist than the 
thinner portions. The thick places are therefore liable to be 
stretched, while the thinner, being twisted harder, will not 
stretch at all. After the carriage has been drawn nearly to 
its proper distance, the rollers stop, and the speed of the spin* 
die is generally increased ; in the mean time the carriage is 
drawn a few inches farther out, which equalizes the yam still 
more, and prevents the formation of knots. 

The winding wires are an important part of the mule, and 
the sagacity of a spinner is observable in the order in which 
he keeps his winding wires. The upper wire, or faller, leads 
the thread, and forms the cap ; the lower, or counter-faller, 
stiffens the thread, and assists the operations of the first. This 
winding or copping wire may be moved by the haud of the 
spinner; but at present it is usually moved by'machinery. 
In iixe latter case the cops are better than those tnade by 
the most experienced spinners. 

Whet« the mules are partially driven by either steam of 
wato-power, one petsofi generally attends two mules, which 
Bfeuid opposite to each other. These mauchines are going out 
of use very fast, and are replaced by self-acting mules, which 
perform all the complicated motions of the mule with great 
piecision. Among the self-acting mules, we may mention 
those made by Mason & Co., of Taunton. Mass., as very per- 
fect machines. Self^^tcting mules require only children to 
attend them ; piecing, supplying the machine with roving, 
and removing the full cops, is the whole amount of the labour 
to be performed. 

The quantity of yam 6pun by a mule depends partly on the 
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number of spindles in use, the number of the yam spun^ and 
the quality of the cotton spun^ and the machinery that is used. 
A greater quantity of coarse yam can be spun than of fine, 
and more of filling than warp ; a good machine will also pro« 
dnee more yam than a bad one. While three stretches per 
minute can be made on filling, but two and a half can be made 
on warp, two stretches on No. 100, and only one in spinning 
No. 800. Bad spindles, and machinery but imperfectly 
made, will ne'tfbr yield well, and it would be more profitable 
to throw' such machinery aside, and erect better in its place. 
A temperature of 65^ is found to be the most advantageous 
in a mtlle-room ; at a lower heat the mules will not work well, 
and a greater heat is injurious to the yam. 

Self-acting mules are of great advantage where the same 
description of raw material is uniformly used, and nearly the 
same number of yam spun ; where either of these is changed 
frequently, the self-«cting mules are not so profitable, and the 
hand-mule has the preference. There are at present, probably 
more than 1,000,000 spindles in operation upon self-acting 
muleS) throughout the United States. 



DIMENSIONS OF MULES FOR TWIST* 



Ft. In. 

IKameter of driving-pulley on main ho- 
rizontal shaft 1 10 

Diameter of pulley on mule axle .... 1 

Diameter of fly-wheel . , ; 3 

Diameter of rim-band pulley 1 8 

Diameter of drum-band pulley 1 2 

Diameter of groove on the drum where 
the band runs 10 



Teeth. 



Rer. 

100 

183j 

183 

329 

829 

460 
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. Ft In. Teeth. Her. 

Diameter of drum where spindle nms^ 10 . •• . • 460 

IHameter of spindle warve 1 . • • .4606 

Faoe-wheel bevel on fly-axle • • . 52 . • 183 

Bevel on top of long shaft. . . 42 . • 226 

Bevel on bottom of long shaft . . 28 . . 226 

Bevel on front roller . . 70 . . 90 

Pinion on front roller. . • • • . 20 . . 

Driving carrier-stad of * . 74 . • 

Change-pinion attached thereto . . 32 . . 

Driving back roller by wheel of . . 68 . . 

Pinion on other end of back roller. . . . . 24 •'• 

Diameter of middle roller. . . 22 . . 

Diameter of front roller 1 . . 

Diameter of back roller • . . . . { • . 

DRAUOHT AND TWIST. 

The draught of this mule is about 1 into 9. With the 
roving at 2.45 hanks to the poimd. No. 22 twist yam can be 
spun^ and the twists are about eighteen turns to the inch. 
This is rather too little 'twisty the yam would be improved by 
^ying it twenty or twenty-one turns to the inch. Another 
defect in these mules is^ there is no stretch on the yam after 
the gearing on the rollers has been dropped. ' 



HEAD TWIST.^ 



It. is the stretching operation; performed by the carriage 
receding a few inches from the rollers after they stop, and the 
spindles continuing to run, which gives to the yam what is 
called head twist. This adds to the fineness and regularity 
of mule twist. If this operation is dispensed with; and thf 
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jrara receives all the twist while the rollers are running, and 
no stretch is. given to the yam, the article produced will be 
inferior to that made on mules where the stretching head-twist. 
IS given. It is true; th^e is some little time lost at eaoh 
draw or stretch, by gi^ng about eighteen turns of the fly, or 
460 of the fipitidle ; but if all the twist is given when the 
carriage is coming oat, the spindles must be driven at a speed 
which will injure bqth the -machinery and the yarn. If the 
proper twist is ^ven after the 3rarn has been stretched, the 
Quperior quality of the yam, and the diminished wear of the 
spindles and collar brasses, which is the result of a lower rate 
of speed, will amply compensate for the very little time re- 
quired in putting sixteen or twenty times the amount of head 
twist on the mule. 



't 



DIMENSIONS 07 A TILLING MULB. 



Ft. In. 



Face wheel on fly axle 

Bevel on top of long shaft 

Bevel on bottom of long shaft ..... 

Bevel on front roller 

Diameter of fly-wheel 3 

Diameter of rim-band pulley 1 8 

Diameter ofdrum band or twist pulley 1 2 

Diameter of warve of spindle 1 

Length of spindle . . .• 1 ^} 



T«6th. 


RCT. 


. 52 . . 


183 


. 38 .. 


250) 


. 80 ,. 


•250J 


. 70 .. 


107 




188 




829 




329 




460(1 







DRAUGHT AND TV7IST OP TILLING MULE. 

The draught of filling mules is the same in all respects as 
in the twist mules, that is, a little more than 1 into 9, and 
the yam-is then about No. 22. The turns are 18.71, or 
15* 
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nearly fourteen twists to the inch. This is rather softer than 
filling is generally made ; the best is given fourteen or fifteen 
' turns to the inch j though this depends in a great measure on 
die kind of goods the filling is to bo used for. 



•♦ 



GREATEST SPEED OF A MTJLE 



Upright shaft performs per minute. . • 

Grown wheel, containing 

Pimon on horizontal shaft 

Wheel on horisnntal shaft; driving the 
counter-shaff 

Pinion on counter-shaft 

Diameter of driving-pulley on counter- 
shaft 

Diameter of pulley on fly-wheel axle. 

Face or breast-wheel on fly-wheel axle. 

Bevel on top of tumbling shaft ..;... 

Bevel on bottom of tumbling shaft. . . 

Bevel on front roller. 



t^ IB. 


TMth. Hot. 




..26 




. . 75 . . 26. 




. . 26 . . 78 




• • • . 

..86.. 78 




. . 26 . . 108 


l'9| 


• • • • 

. . . . 108 


1 li 


..174 




. . 60 . . 178 




. . 40 . . 261 




. . 31 . . 261 




. . 96 . . 84i 



SPEED OF ANOTHER MULE. 

Ft la. ReT. 

Diameter of pulley on cross-geared shaft ....16.. 78 
Driving counter-shaft by pulley of ..,.■..... . 1 . . 117 

Driving pulley on counter-shaft 16.. 117 

Diameter of pulley on mule axle 1 . . 175 J 

The bevel gearing on this mule is the same as on the one 
described above. The front roUer makes marly eighty-five 
revolutions per minute. 
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GENERAL OBSERVATIONS ON MtJLE-SPINNINO. 

Mule-spinning is by far the most perfect spinning pro 
cesS; and the one by which the most perfect yam is produced. 
The mule completes the series of spinning-machines now in 
use, and is the only important discovery which has been made 
in the art of spinning since the invention of the rollers, and 
also of the other machines employed in the different prepara- 
tory processes. Some -idea may perhaps be formed of the 
perfection to which the mole has attained, when it is stated, 
that a pound of cotton has been spun on the mule into 350 
hanks, each hank measuring 840 yards, and forming together 
a thread 167 miles long. 

OORRECnNQ A MULE WHEN IN DISOBBEB. 

* We have put down the various speeds at which different 
parts of both twist and filling mules may be driven, and we 
shall now proceed to give some instructions as to the regtdar 
tion of a mule. When the roller-beam, carriage, spindle-box, 
and &ller, or builder, are out of order, or when,- in fact, the 
whole machine is in disorder, place the roller-beam straight 
by the aid of a line, and level it perfectly by a spirit-level. 
With a gauge, set the surface of the carriage railways at the 
same' distance exactly from the under side of the front under 
roller — it having been first duly levelled* When that is done, 
take a true spirit-level, or carpenter^s long level and plumb- 
bob, and by it set all the rail\^ays level and parallel. The 
rails may be set a half or three-fourths of an inch higher in 
front than at the back, or near the rollers. This will enable 
the spinner on a large mule to put up the carriage more easily; 
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bat c&re niiist be taken not to rail 
prevent the carriage |Tom coming 
After this, proceed' in Betting the 
bottoms, at the same distance from 
board. Rnn a line along the bottoi 
fiwten this line abont a fourth of an 
best mode of dung this is, b; drivm, 
of the spindlo-box, and lapping the 
the carriage aqnare by the eqnarinj 
will be clear in the middle as well i 
bottom cS the spindle-box etraight, i 
tended for the sfandlea at each end; 
top of the spindles, and eel them pc 



THE FAIILXI 

The faller may now be set in ei 
the boilding-wire is parallel with th 
will be about three-eighth a of an in 
shoold be set perfectly level and st 
ia put down, that is, when the axis 

hand so that the wire descenda to the bottom, it will be eqiu-^ 
distant from the spindlea a half or three-ci^ths of an inch. 
The firmness of the oop depends very much upon setting the 
fiiller fingers and wire properly. If the wire is not straight 
and does not run tolerably neat to both the top and bottom 
of the spindle, the spinner cannot make a fair, well-Gnished 
cop; the t«p and bottom will be soft, kinked, and ragged. 
Such things must be avoided, as any of these faults will pre- 
vent the yam from runaiDg off as it should, and will oatisQ 
waste to be made at the reels, spooling-machines, or looms. 
Set the back stops, for stepping the carriage when it is nm 
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up as close as possible to the roller-beam, in their proper 
places, which may be from 2 J to 3 inches from the top of the 
spindle to the bite of the two front rollers. 

* 

INCLINATION OF THE SPINDLE. 

The bevel of the spindles may be from 3 to 4 inches, when 
tried by a spindle bevel ; that is, the spindles should stand 
so much out of the perpendicular, that their tops will have an 
inclination of 8 or 3 J inches towards the rollers. When 
spinning twist, there should be less bevel in the spindles than 
for filling, and the ends must stand more upright, or else 
the threads will fly off the tops of the spindles, and catch on 
each other. If the spindlesare intended to run steady^ they 
should not be more than 6} or 6| inches above the collar 
brasses. The spindles should be stout and heavy below the 
collars, and be made of good steel. The collars should not 
be less than five-eighths of an inch wide. 

CLEANING THE MACHINE. 

Keep good top rollers in the mules, and good bands on the 
spindles. Keep the warves clean, and free from dirt. The 
rollers and spindles should be clean and regularly oiled. In 
using roving without twist, there should not be a difference of 
more than one or two teeth between the middle and back rol- 
lers. The rollers should be taken down every four weeks, 
well scoured and cleaned, and well oiled when put up again. 
Keep the skewers, creel steps, and all the moving parts, very 
clean and in good order. Make as little waste as possible, 
and have all tho^soft and rgving waste taken away eveiy 
evening. Clean the beam and carriage every two hours, and 
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keep the floor clear of waste, as also the rovipg wires. When 
spinning twist, the steps of the spindles should be oiled twice 
each day, the spindle collars three or four times, and the front 
rollers once or twice in the same time. 

TO REGULATE THE SPEED OF A CARRIAGE. 

When startinjg a new mule, it is necessary to regulate the 
speed of the carriage in proportion to that of the front rollers. 
This may be done in the following manner. Let one person 
run a piece of tape about three-eighths of an inch wide be- 
tween the two front rollers, putting the carriage up as close 
as it will go. Another should then take hold of the other 
end of the tape, while the first guides it through the rollers. 
The mule being then put in motion, the person holding the 
front end of the tape should keep it to the point of a spindle, 
and be very careful not to pull the tape in the least. When 
the carriage has run out the full distance, the space between 
the end of the tape and the tojp of the spindle may be mea- 
sured, to ascertain how much the tape falls short of reaching 
the spindle, and this distance will be the number of inches 
which the carriage has gained upon the rollers. If the tape 
reaches beyond the spindle, then the rollers gain upon the 
carriage. 

When spinning twist, the carriage should, in order to make 
good yam, gain several inches in coming out; but in putting 
in the head twist, the carriage should go in towards the roller* 
beam a little, the twisting of the thread causing it to shorten. 
In spinning filling, there must be a little draught and stretch 
between the carnage and the rollers. 
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DIFFERENCE BETWEEN MULE AND THROSTLE TWIST. 

Mule twist is used for weaving muslin and the finest kinds 
of cotton goods. The essential di^Serence between this and 
water-t^rist is^ that the mule produces much finer articles than 
ean possibly be made upon throstles, at the same time that they 
make a softer thread. As it requires much less power to run 
the same number of mule spindles than of throstles, the ma- 
nufactorer spins every kind of yam which he can upon the 
mule ; but it will produce only the soft kinds of thread. It 
will spin all numbers, from the lowest up to 3.00 hanks to the 
pound. . 

When getting mules made, have the stud-carrier and change- 
pinion placed up at the mule-head, instead of haying them at 
the other end. The play of the roller-couplings will always 
cause the rollers to cut; this id more commoilily the case with 
a large mule than with a small one, — but any mule will cut 
every draw that is started, if not geared as directed. 



SIZE OF SHUTTLE OOPS. 

Diameter of shuttle cops lyV ii^ches. 

Length of shuttle cops 5} ^^ 

Eleven cops laid close together, measure across, 12 ^^ 

Shuttle cops should be provided with short tin tubes, with 
a rim to catch below the cop. This tub^ is but one inch long, 
and fits close to the spindle and the spindle collar, and may 
be taken with the cop to the looms or to the reels. The lower 
end of the cop is in this way prevented from unwinding and 
making waste. 
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BANDING. 

Mule Rim Banding. — Three strands^ each 450 ends of 
iXo, 21 or 22 chain ; 1350 ends in all. 

Drum Banding, — Three strands, 350 ends each, 1050 
ends in all, of No. 21 or 22 chain. 

Mule Spindle Banding, — Forty threads of No. 25 filling. 
It is also made of thirty threads of No. 21 or 22 filling. 

Throstle Banding. — Three strands, forty threads each, 
120 threads in all, of No. 21 or 22 yam. 

Many mule spinners prefer banding made in single strands 
to that made of two or three strands. They say that it lasts 
longer, and is easier oh the spindles and at the knot. They 
assert that three strand banding always strands off the waive, 
and gives more 'trouble than the single strand banding. 



TO FIND THE DRAXJGHT OF ANY SPINNING MACHINE. 

The draught of spinning-machines may be tried by the 
plan previously laid down in this book for testing the draught 
of drawing-fttimes ; but, in most cases, it is necessary to cal- 
culate the draught by figures. For this reason, we furnish 
some examples of such calculations, in addition to those which 
have already been furnished. 

KtJLB. 

Write down the number of teeth in all the driving-wheels, 
or pinions, and multiply them together. Then write down 
the number of teeth in all* the wheels that are driven, and 
multiply them together in like manner. If there is any dif- 
ference in the diameter of the rollers, multiply the least, or 
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irivers' product, by the diameter of the back roller, which is 
also a driver; and the largest product, or that of the driven 
wheels, by the diameter of the front roller, which is also 
driven. Divide the sum of the driven wheels by that of the 
drivers, and the quotient will be the draujght of the machine. 





XZAHPLB OF A DKAWINe'FfiAM£. 




20 
18 . 


DriniL' 

. 64 
80 


 


160 
20 


1920 
8 




360 

7 


2620)15360(6 j'j draught of frame, nearly. 
15120 


2520 
• 


240 rem{under= 


:y^ nearly. 



TO FIND THE DRAUGHT OP A MULE. 

Suppose the driving-pinion on the front roller is 20; stud- 
carrier,. 74; change-pinion attached to the carrier, 32; this 
drives the back roller by a wheel of 68. The diameter of the 
firont roller is one inch, and that of the back roller seven- 
eighths of an in«h. 

RULE. 

Multiply the change-pinion, 32, by the front roller pinioni 
20, and that product by 7 — ^the diameter of the back roller 
being seven-eighths of an inch. ^Multiply the number of 
teeth in the stud-carrier, 74, by the number m the roller- 
wheel, 68, and that product by 8, the diameter of the front 
roller, which is eight-eighths of an inch. Divide the greater 
number by the lesser^ and the quotient will be the draught 
of the mule. 
16 
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SXAMPLE. 
Drivan; DriTvo. 

32 74 

20 68 

640 592 

7=diam. back roller. 444 



4480 5032 

8 =diain. of firont roller. 



4480)40256(9 Ans. 
40320 



'The draught is nearly 1 into 9. • 

METHOD OF FINDING THE TWISTS PER INCH. 

The following is an easy method of finding the number 
of turns or twists in an inch of yam spun on a mule, without 
taking the trouble to calculate by the wheels and pulleys. 
Put the carriage dose up, then give the rim about half a turn 
by hand, to bring all the couplings and pulleys to the starting 
point; mark the under roller at the comer of a front roller 
stand, and then stick a pin in a cop on a spindle, opposite to 
the marked front roller; now turn the rim by hand until the 
roller comes round exactly to the same place, at the same 
time counting the revolutions^ of the spindle very carefully, 
to ascertain how many it makes to the one revolution of the 
roller : the latter, divided by 3, will give the number of turns 
or twists to the inch, provided the front roller is one inch in 
diameter. For No. 20 and 21 yam filling, the spindles should 
make 41 or 42 turns, for every revolution of an inch front 
roller; for No. 25 filling, 50 or 52 turns. For No. 21 or 22 
twist, the spindles should make. 54 to 56 turns; for No. 25 
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inist, 60 or 64 turas of the spindles, without calculating 
the head twist. This is less twist than is put in throstle* 
twist; but it is always made softer on mules. This is an 
easy method of finding the twists, and is nearly correct. K 
the twist i^found to be too much or too little, it may be regu- 
lated by the*size of the pulley' or the bevel. • 

TO FIND HOW^ MANY REVOLtJTIONS THE. SPINDLE MAKES 

TO .ONE OF TJSE PLY J AND HOW OPTEN THE 

SPINDLE BEYOLYES PER MINUTE. 

HTTLE. . ^ . 

If the warves are 1 inch in diameter, multiply the diameter 
of the fly by the diameter of the drum or groove in the twist- 
pulley, and divide the product by the diameter of the fly, or 
rim-band groove. 

Suppose the diameter of the fly-wheel, or rim, to be 36 
inches ; the rim-band groove in the rim-band pulley, 20 inches ; 
drum-band groove, 14 inches; the drum grooves, 10 inches; 
and that of the drum to be 10 inches : how many revolutions 
will the spindle make to one of the fly T 

EXAMPLE. * 

Inches. 

Diam. of fly-wheel or rim= 36 
Twist or drum-band pulley = 14 

144 
36 



Diam. of rim-band pul. 20)504(25^ revolutions of spindle 

40 to one of fly-wheel. ' 

104 
100 
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The spindle revolves 25| times to the one revolndon of 
die fly; this, moltiplied by the revolutions of the fly per 
minute^ will give the revolutions of the spindle per minute. 

Revolutions of the fly= 183 per minute. 
Bevolutions of the spindle = 25} for one of the fly. 

915 
366 
36f 

The spindle makes 4611} revolutions per minute 

TO FIND THE NUMBEK OF TWISTS FEB INCH IN THE TARN. 

- EULE. 

Multiply the number of revolutions of the front roller by 
its drcumference, and divide the number of revolutions of the 
l^indle per minute^ by that product. 

EXAMPLE. 

90 revolutions of front roller per min. 
3| incheS; circumference of roller. 

270" 
13 



ReT. of spin. 



Inches per minute^ 283)4611(16.29 twiste to 1 inch 

283 



1781 

1698 



830 
566 

2640 
2547 



93 remainder. 
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These 16 twists are suitable for yam No. 22. In No. 22 
fillings the twists are 13.71 to the inch^ which is about right. 

TO FIND THE NECESSABY TWIST IN AN INCH OF YARN. 

The following rule for finding the proper number of twists 
per inch, by the square root, has been adopted by many spin- 
nerS; and they assert that it is the most correct method. 

ftXTLB. • 

For throstle warp-yam, No. 21, allow 21 twists to the inch, 
and for mule filling, No. 21, 13 or 14 tums to the inch. By 
taking the above for the data, or fixed numbers, we may find 
the twists per inch in any other No. of yam.' The twist in 
different numbers of yarn, is as the squares of the twists to 
the Nos. of the yam. 

EXAMPLES. 

How many twists per inch are required in No. 25 chaiui 
if there are 21 twists in No. 21 chain 7 

Ans. 



Na Tvntl. 

21 : 21 : 
21 


Na 

: 25 


21 

42 





441 

25 



16* 



2205 

882 


1 


21)11025(525 
105 


V'525(23 twists to the in. 
4 nearly. 


52 
42 

• 


.4.3)125 
129 


105 
105 


• 
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How many twists are required in No. 30 filling, if No. ^1 
requires 14 twists ? 



«/ AX/^ta^AWA aji* ^.-^ ■v 


«.V M^M^^^^ 


No. TwMa No. 




21 : 14 : : 80 : 


\ Ans. 


U 




56 




14 




196 




80 




21)5880(280 




42 




168 




168 





V280*= 16; and a fraction. 

No. 30 filling will; therefore, require a little more than 16 
twists to the inch. 



There is another short and simple rule, which iieets with 
the approbation of some manageii^^i for finding the number of 
twists per inch, which any given size or number may require. 



RULE. 

Multiply the square root of the ^ven number by 4}, if for 
chain; but, if for fiUing, by 3} ; the result of either will be 
the number of twists per inch which the given size of yarn 
requires. 
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18- 



EXAUPLES. 



To find the twist for- No. 25 filling. 



V25=5 

' IT ' 

16} turns per inch,' 
No. 25 filling therefore requires 16} twists per incli. 

To find the twist for No. 25 chain. 



-•25 = 5 

20 
_2J 

22} turns per incli. 
No. 25 twist therefore requires 22} twists to the inch. 
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TO FIND THE SPEED^ OR THE NUMBER OF REVOLUTIONS 

PER MINUTE, OF ANY MACHINE, OYLIN- 

DEI^ OR SHAFT. 

RULE. 

Moltiplj the diameters of the driving-pulleys together, and 
that product by the speed of the first pulley, or the number 
of revolutions which the main shaft makes per minute. 
Multiply the diameters of the driven pulleys together, and 
divide the product of the driving, by that of the driven' pul- 
leys: the quotient will be the number of revolutions per 
minuto. 

Suppose a main shaft, with 22 inch pullejrs, makes 100 re- 
volutions per minute, and drives a mule-fly, or any other 
machine, by pulleys 12 inches in diameter, what will be the 
speed of the machine per minute ? 

EXAMPLE. 

Speed of main shafb= 100 revolutions. 

I)riving-pulley= 22 inches in diameter. 

Mam. of sm. pulley == 12)2200 



183} = revolutions of mule-fly. 

THE SAME RULE, APPLIED TO THE COUNTlfiR-SHAFT. 

Suppose the main shaft performs 78 revolutions per mi- 
nute, with an 18 Inch pulley, and drives the counter-shaft by 
a pulley 12 inches in diameter, the driving-pulley on the 
counter-shaft being 18 inches, and the pulley on t}ie fly-axle 
of the mule, 12 inches in diameter, what number of revolu- 
tions will the fly make per minute ? 
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EXAMPLE. 
DiiTen. Driven. ' 

78 r6V. of shark. 12 cUam. ofdriT8Dimll67ono.8haftf 

18 diam. of pillley. 12 dlam. of drnren pulley on AiUit 



1404 144 

18 diiTing-pnlley on counter-shaft. 



11232 
1404 



144)25272(1751 revolations of the fly-axle per minute. 
144 

1087 
1008 



792 
720 

TO PKOYS TARN BY SCALES AND GRAINS. 

EULE. 

Seven thousand grains being one pound avoirdupois^ 1000 
grains are, of course^ the one-seventh of a pound. One cut 
being the one-seventh of a hank; 1000 will therefore be the 
dividend; and 50 ^ains, the weight of one cut, will be the 
divisor. The quotient will be the size or number of the yam. 

EXAMPLES. 

Suppose one cut, or 80 threads, weighs 50 grains^ what is 
the number of yam required ? 

Oreine. * 

5,0)100,0 

20 
Ana. No. 20, or twenty hanks to the pound. 



» 

I 
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Sappose one cut weighs 40 grains^ what is the number re- 
quired? 

• drains. 

4,0)100,0 - 



25 Ans. No. 25 yam. 

Trying but one cut would not give a proper and £ur trial ; 
because it might happen tbat this cut would be taken from a 
fine or a coarse cop. Therefore, reel seven cuts, or one hank, 
from seven different cops. The number of grains they weigh 
will be the divisor to the dividend, 7000, or the number of 
grains in one pound. 

. Suppose one hank, or seven cuts, weighs 280 grains, what 
number is the yam ? 

Gratui. 

280)7000(26 Ans. No. 25 yam. w 
560 



1400 
1400 



Suppose pnd hank weighs 350 grains, what is the required 
number of the yam ? 

Gnfan. 

850)7000(20 Ans. No. 20 yam. 
700 



Suppose one hank weighs 804 grains, what will be iha 
iiomber of the yam? 

GniiM. 

804)7000(23 Ana. No. 28 yam, 
608 and a little ovct. 

920 
912 

8 remainder. 
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A TABLE, 

BHOWINO THE SIZE OF TARN, FROM NO. 8 UP- TO NO. 33^ 

BY SCALES AND GRAINS, CALCULATED BY 

ONE HANK, OR SEVEN CUTS. 



inka 




Grains. No. of Yam 


1 , 




875 .... 


8 


ti 




777 .... 


9 


u 




700 .... 


10 


u 




636 .... 


11 


u 




583 .... 


12 


u 




588 .... 


13 


u 




500 .... 


14 


u 




467 .... 


15 


H 




437 ... 


16 


u 




412 .... 


17 


a 




389 .... 


18 


tt 




868 .... 


19 


a 




350 ...." 


20 



Haidca.« 
1 
ti 

ti 

ii- 

ti 

U 

u 

ii. 

it 

a 

« 

u 

u 





Grains. 


No. ofTank 




333 




21 




318 




22 




304 




23 




292 




24 




280 




25 




269 




26 




259 




27 




250 




28 




242 




29 




233 




30 




226 




31 




219 




32 




212 




33 



10 CALCULATE THE NUMBER OF YARN FROM THE NUMBER 

OF HANK ROVING. 

The draught of a mule or throstle, multiplied by the num« 
bers of the hanl^ roving, will give the size of the yam tfpuo. 

ThuS; suppose a mule has a draught of 9 to 1. 

The hank roving is, 2} 

18 
No. of yam to the pound, 22}- hanks. 
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A METHOD OF MAKING A 8ETT OF SMALL WEiaHTS, FOB 
TBYING YABN BY HANK OB SKEIN 

The following direction^ will be found to be of much ad- 
vantage, where there is no yam quadrant or no grains. A 
Bmali pair of correct scales will be necessary. 

The pound avoirdupois should be divided into 512 parts : 
16 ounces being one pound, each ounce will, therefore, repre- 
sent 32 of these parts ;. a half ounce, 16 ; a quarter ounoBi 
8 ; an eighth of an ounce, 4 ; a sixteenth of an ounce, 2 ; 
and the thirty-second part of an ounce, 1, or jf^th partof one 
pound. Yam may be tried by this kind of weight. Grains 
are certainly much better, but it is sometimes impossible to 
procure them ; and, as any person who will take the neces- 
sary care, can make these home-made weights out of small 
pieces of sheet brass or tin, with the aid of small shot, and 
stamp each one with the number of parts which it represents, 
it is a great convenience, not to be diependent upon grains 
alone, for determining the weight of the yam. In grains, 
the pound is divided into 7000 parts; but, in the home-made 
weights, it is divided into but 512 parts. The exact size of 
stuff and roving cannot, therefore, be determined ; but they 
. answer very well for trying yarn by the skein. The foreman 
in every carding-room should have a fine pair of scales, and 
a complete sett of grains, 'by wVich to try his roving and 
stufEl 
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^ TABLE, 

SHOWINQ THE SIZE 07 YABN^ FROM NO. 8 UP TO NO. 34 
HANKS IN THE POUND, BY A POUND AVOIBDU- 





POIS, 


DIVIDED INTO 512 


PARTS. 


1 


Pkrtflof 

• • • • \J% • • 1 


Not. of Yam. 

.. 8 


HankK 
1 


TwrtMot 

1. Not. of Yam 

. . • . 80 • « . .r 17. 


ii 


• ••• 57 • • 


.. 9 


tt 


.... 29 .... 17.50 


€i 


• • • • 51 • • 


.. 10 


tt 


. . . . ^o . • • • lo.i2o 


« 


. • • . 46 . . < 


.. 11 


tt 


. . . • ^7 .... X«/. 


U 


.••• 43 •., 


.. 12 


tt 


. ... 26 ... . 19.69 


U 


.... 42 .,, 


.. 12.20 


tt 


.... 25 .... 20.50 


ti 


.... 41 .•, 


., 12.50 


tt 


.... ^4 . ». . JtL.oij 


U 


.... 40 .., 


.. 12.75 


tt 


... ^O • • • . M^.OiJ 


tt 


.... 39 .., 


.. 13.12 


tt 


.... 22 .... 23.25 


U 


. • • . Oo • • 


., 13.60 


tt 


. ... 21 ... . 24.33 


tt 


i • • . o7 * • < 


.. 13.87 


tt 


.... 20 .... 25.40 


tt 


. • . . 36 . • . 


.. 14.75 


tt 


. • • . La .... At • 


.tt 


.... 35 .., 


.. 14.82 


tt 


.... 18 .... 28.50 




tt 


... 34 ... 


. 15. 


tt 


... 17 .... 30.12 


(( 


. . . . 33 . • , 


.. 15.50 


tt 


• • • J.0 .... iiJdm 


tt 


.... 32 ... 


.. 16. 


tt 


. . . .* 15* .... 33. 


tt 


. • • • 31 • • , 


.. 16.50 


tt 


. . . . 14 .... 34. 



TO FIND THE CHANOB-PINION OF A MULE, AND TO SPIN 
ANY REQUIRED NUMBER FROM A GIVEN ROVING. 

RXTLE. 

Multiply the driven wheels, the diameter of the front roller, 
and the number of the hank rovins. into each other, and the 
product will be the dividend. Take the 'proportionate gain 
of the carriage from the number to be spun; tUe remainder, 
multiplied by the driving-pinion on the front roller, and that 
product by the diameter of the back roller, will be the divisor: 
tho quotient will be the change-pinion required. 
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EXAMPfX 

If No. 25 is to be spun from a 2} hank roving, and the 
carriage is gaining 3 inches on the rollers, or, putting it up 
to 60 inches, it is gaining 1 in 20. The stud-carrier has 74, 
the back roUeir wheel 68, and the driving-pinion on the front 
roller, 20 teeth; the diameter of the back roller is seven- 
eighths of an inch, and that of the front roller, one inch. 
What change-pinion is required for the above number? 

No. 

25 74 stud-carrier. 

li draught of carriage, 68 back roller wheeL 



23f 

20leeth(>fwliad< 


592 

wfrontnillar. 444 


460 
15 


5032 

8 front roller. 


476 40256 

7 diam. of back roller. 2} hank roying. 


<825 

• 


80512 
30192 


 


8325)110704(83.29 pinion. 
9975 


• 


10954 
9975' 


r 


9790 
6650 


• 


81400 
29925 



1475 
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TO fiNJI> THS NUMBIR OF 'TURNS PER 8TBBT0H| 
AND TWISTS PER INOH. 

EZAMFLS. 

If a mule spindle makes 25^ revolaiions for 1 of ihe rimii 
and the rim makes 43- turns in a stretch, and the length pat 
vp is 60 inoheSi how many twists are there in 1 inch ? 

43 tarns of the rim. 

25^ revolations of the spindle. 



216 
86 
8.80 * 

Stretcb, 60)1088.60(18.60 twists to the inch. 
60 

^488 * ' 

480 



860 
860 



Ana. Nearly 18} twists to the inoh. 
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to HMD THE PINION YOB A OIYEN NUMBEB. 

EXAMPLE. 

Suppose No. 22 yam be sptm with a pinion of 82 teeth, 
irhat irill be the mze of die pnion required to spin No. 25 
yarnf 

Na Finiona. Na 

22 : 32 : : 25 : Ans. 

22 

64 
64 



£5)704(28.16 pinion. 
60 

. 204 
200 



40 
25 

160 
160 



Ans. A pinion of 28 teeth. 

A 28 toothed pinion will make the yam too fine^ and ono 
»f 29 teeth will make it too coarse. 
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TO WOXD THI HANK BOYINa TOR A GIYXN HUMBIB 

OJr TAAN. 

BZAUPLK. 

If No. 20 jam Teqnires 2{ hank zoying, what Hank roving 
will Na 28 yam require J 

mo. Kuak nnrtaii. No. 

20 : 2.25 : : 28 : Ana. 
28 



1800 
450 



20)6300(3.15 haDbromg. 
60 

80 
. 20 



RoMdatoot walk, 20)100 

100 

Ana. Nearly 8| hank rorii^ 
17* 
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TO und the number ot hanks in a pound or tarn. 



Suppose a mule is so fumnged, that the draught of the 
wheels is 8 ; the diameter of the back roller, j^ of an inch ; 
the diameter of the front roller; 1 inch ; that it spins from 
2} hank raving; the oarriages drawing 20 into 21 ; what will 
be the numbers of the jam spun ? 



Jhanglit by vheeU, 8 
Diam. of front roller, 8 


9,14 
2,50 hank roving. 


Nam. Inck roUer, 7)64(9,14' 

63 


'^'SSSf" 45700 
 1828 


10 
7 


22,8500 

oi carrian drawl tt 


80 


228500 


28 


457000 

1 


~i 


20)4798500(23,9926 | 
40 


• 


79 




60 


• 


l98 




180 




185 




180 




50 


— 


40 




100 


^ 


100 
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ffO CHANGE FROM ONE NUMBEB TO ANOTHER, ON A MULE 

OB A THROSTLE, WHEN"* THE DRAUGHT AND 

ROVING HAVE BOTH TO BE ALTERED. 

» 

Suppose No. 20 yarn is being spun with a 2 hank roving, 
and a change-pinion of 28 teeth, which it is necessary to alter, 
so that it will spin. No. 28 yam, with 2} hank roving : what 
sized change-pinion will be required ? 

RI7LB. 

Multiply the 28 change-pinion by the 2 hank roving, for a 
ditisor; then nmltiply Uie No. 20 by the 2.75 hank roving^ 
and that product by the 28 ehange pinion, for a dividend s 
the quotient will show the change-pinion required. 

EXAMPLE. 
Na So, 

28 20 

2 hank roving. 2.75 hank roving. 

56 55.90 

28 change-pinion. 

44000 
. 11000 



56)154000(27.60 Ans. 27}or28 

112 toothed pinion. 

420 
892 

280 
280 



200 



AJfXRIOAN COTTON SKINNER. 



TO UND THE NUMBER 01^ DRAWS OR STRETCHES ON A 

COP OF MULE YARN. 

Suppose a oop runs 8 cutS; with 80 turns of the reel to 
each cut, and 54 inches. to each turn of the reel; the length 
of the draw put up is 60 inches : what' number of draws or 
stretches is required T 

RULE. 

Multiply the 8 cuts by 80 threads in 1 cut, that product 
by 54 inches in 1 thread, and divide the sum of these multi- 
plications by 60 inches, the length of the stretch put up : the 
quotient will be the number of stretches on a sett of cops. 



EXAMPLE. 

80 threads, or one cut. 
8 cuts on each oop. 

640 
54 inches in each thread. 



2560 
8200 



Inches in a draw, 60)84560(576 stretches (mt draws in oop 

300 

456 
'420 

860 
860 
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. TO FIND THE AVERAGE NUMBERS OF A SETT OF OOPS. 

Bnppose a mule to have 812 ' spindles, and 1 cop runs 8 
cuts; the weight of the whole sett being 14 pounds: what 
will be the average numbers of yam in the cops t 

RXTLB. 

Multiply 312, the number of spindles, by 8, the number 
of cuts, for the dividend ; then multiply 14, the weight of the 
sett of oops in pounds, by 7, the number of cuts in one hank, 
for a divisor: the quotient will be the aVefage numbers of the 
yam. 

EZABIPLB. 



Weight of sett, 14 


812 spindles. 


Cuts in a hank, 7 


8 cuts. 


98 


98)2496(26.46 


• 


196 




536 


• 


490 


• 


460 


• 


39a 


• 


680 




588 


• 


92 remainder 



Ans. Nearly No. 25} yam 
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TO OHAN0S IHOM ONE NUMBER TO ANOTHSR| WTTUOVT 

CHANQING THE ROYINO. 

Suppose a mule is spinning No. 22 yarn; ^th a ohange- 
pimon of 34 teeth, and a change to No. 28. yarn becomes 
nacessaryy what sized change-pinion will be reqtdredf 

RULE. 

As No. 28 yam will require a smaller change-pinion than 
No. 22; {he proportions are consequently inverse: 84, the 
number of teeth in the change-pinion, and 22, the number 
of the yam, must be multiplied together for a dividend; this 
product, divided by 28, the desired number of yam, will ^ve' 
the change-pinion which is requiM. 

fiXAHPLK 
No. FlDibo. No. 

22 : 34 : : 28 t Ans. 
22 

68 
68 



28)748(26.71 Ans. 
56 

188 
168 



200 
196 



• 40 
28 



12 
A change-pinion of 27 teeth will be required. 
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TO IIND THE WORK DONE BY A BiAOHINE IN ONE WEEK. 

If a mule^ containing 312 spindles, tarns off 8f hanks pel 
day to each spindle, how many skeins will that be per week, 
and how many pounds of No. 24 yam ? 



EXAMPLE. 

SkebiB. 

312 -Pl-SS^^ No. 24)7020(292} "^^^^^ 
3.75 '"-Sr*'** .48 



fpindle. 



1560 222 

2184 . 216 

P—aj. 1170.00 48 
6 



li 



7020 skeins per week. 
If wages are, 17 cents per 100 skeins. 

49140 
7020 



f, or} 



illfiSAO spinners' wages. 

At this rate, each spinner will earn $11 93 cents per week, 
from which he has to pay $8 per week to a boy ; this leavei 
18 93 cents as his nett weekly earnings. ^ 
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WEAVING. 

Thb loom is the macliine on which weaying is performed. 
The simplest form of a loom is the hand-loom, of which we 
have but little to say, because its use in this country is very 
limited. The power-loom, which is operated by machinery, 
without any human assistance, may be considered to be the 
only loom which excites any practical interest in our commu- 
nity. It has now arriyed at such a state of perfection,. that 
all. the fabrics which our population requires may be readily 
mtmufaotured by it ; plain weaving is done by it more per- 
fectly than itVan be done <m the hand-loom, and it can be so 
adjusted as to weave the heaviest goods to advantage ; any 
number of shuttles — at least as many as six — may be used 
with ease ; and damask figured goods, such.as table-cloths, &c. 
may be produced in great perfection, with the assistance of 
the Jacquard machine. 

WefCving is always preceded by warping ; the object of 
which is, so to arrange all the longitudinal threads which are 
intended to form the chain or warp of ^e web, as to form, 
when spread out, a plane of parallel threads. In fonning the 
warp, a sufficient number of bobbins, filled with yam, must 
be taken, to famish the numb^er of threads of the required 
length of the piece of cloth intended to be woven. As the< 
number of bobbins necessary for the formation of a large 
piece of fine cloth, would be unhandy to operate with, the 
warp is usually divided into six or eight parts, and as many 
bobbins are used to form one of the strands, as there are 
thread&^in such part. These strands are then united on the 
reel, and form the complete web. The spools of thread are 
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mounted horizontally upon a square frame, and revolve upon 
wire skewerS; so that the yarn may pass off them as freely as 
possible. 

There are two distinct forms of warping machines, one of 
which, the reeling machine, is used chiefly in the formation 
of chain for the hand-loom. This reel is of a vertical shape, 
from five to nine feet in diameter, seven feet high, and is 
moved by hand. The strands of thread are wound upon this 
reel in a screw line, and the winding is repeated six times, or 
oftener, or, in fifict, until the required number of threads for 
the chain is laid upon it. The threads are run singly through 
a steel plate, called a heek, which forms the lease of the warp^ 
and serves for the weaver to put his lease-rods in. 

In weaving formerly done on the power-loom, the dresong 
of the warp was a serious obstacle, and required a frequent 
stoppage of the loom, and unwinding of the beam. This dif- 
ficulty was overcome by the dressing-machine, which led to 
the invention of the warping-machine. On the latter, the 
warp is wound directly upon a beam ; six or eight, or even a 
greater number of these beams, are mounted upon tlfa dress- 
ing-ma6hine, and, on being unwound, form the warp. «These 
machines are very simple and ingenious. Such a warp-mill, 
with its numerous threads and spools, would require much 
attention, and would work but slowly, if the motion of the 
machine was not checked by a very simple contrivance, in case 
one of the threads breaks. This object is attained by the 
drop-wires : a hook, made of iron wire, is hung upon each 
thread, or, rather, the thread passes through it; this hook has 
a long stem, which moves in. the frame of the machine, and^ 
as soon as the thread breaks, it drops down and arrests the 
motion of an iron rod, which then leads the strap upon the 
loose pulley. 
18 
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Another important machine in the system of power-loom 
ireaying^ is the dressing-machine. This is a volnminons ma- 
chine, on which the warp-beams are placed; these are nnwound 
slowly, and their contents united upon a single beam. During 
its transit to the single beam, the yam passes over brushes, 
which move backwards and forwards, from which it receives a 
dressing, and is again dried before it reaches the main warp- 
beam. The drying is done by a current of heated air, which 
is forced upon the warp by a revolving fan, and, in passing 
through the moist threads of the warp, it dries them, and 
makes the warp fit for winding and weaving. The heated air 
is generated by the waste steam, and is conveyed in iron pipes 
under the machine. 

The power-loom is such a complicated, yet ingeniously con- 
structed machine, that it is beyond our power to famish a 
proper descripti()n of it without the aid of diagrams : we do 
not, therefore, pretend to give any important information con- 
cerning it. Recent improvements on the power-loom have 
made it not only a useful, but an absolutely indispensable 
machine? Looms are now in operation, which are driven at 
the rate of 140 revolutions per minute, and some on plain 
goods reach 160. A. Jenks offers looms for sale, which will 
make 200 revolutions per minute. Common sheetings and 
shirtings require about seventy or eighty picks, or threads, 
to the inch, which would make, at 200 picks per niinute, five 
yards of goods per hour. Coarse goods, such as pantaloon- 
stufis, fustians, &c. can, of course, be wdven much &ster than 
this. There are looms manufactured now, which work six 
treadles with great perfection and ease, the machineFy being 
very simple. As many shuttles can be worked on these loonu 
as there are«treadles,'and with perfect security. The Jacquard 
machine is also applied with great success. 
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It is the first business of the weaver in all cases^ to adapt 
tiiose parts of his loom which move the warp, to the forma- 
tion of the various kinds of ornamental figures which the 
cloth is intended to exhibit. This operation, called the draught, 
drawing or readjing-in, is done by men who make a business 
of it, and follow no other occupation. In every kind of 
weaving, whether direct or cross-weaving, the whole difference 
of the patjbem is produced, either by the order of succession 
m which the warp is introduced into the heddles, or by the 
order of succession in which the heddles are moved. When 
fche heddles have been thus fear adjusted, it is the weaver's 
next business to connect the leaves, or heddles, with the 
levers, or treadles, by which they are moved, in such a manner 
as to form the desired pattern. When this operation is per- 
formed correctly, there is no further difficulty in obtaining 
the pattern wanted in the goods ; the only thing necessary is, 
to move the treadles in the order in which they have been 
placed. The motion of the treadles is performed with the 
greatest accuracy on one of Jenks' power-looms; they are 
moveHiyj two revolving iron cylinders, placed in tUe lower 
part of the machine. These cylinders are furnished with 
holes along their whole length, and extending completely 
around them at regular distances, the number of which is in 
proportion to the square of the number of heddles used. Into 
these holes as many steel tappets are screwed as there are 
treadles; six holes being allowed for each tappet, it follows 
that either heddle may be moved at each pick of the loom. 
This is certainly, a perfect and safe piece of mechanism for 
moving the heddles, and giving the draught to the loom. 

It is beyond our limits to furnish the operator with such 
instructions as to enable him to ready-in for a particular pat- 
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tem. This c^peration^ in plain work, is too generaUj knowB 
to require description. The method of operation in ornamental 
weaving is, first to draw the pattern upon a paper, whick has 
been previonslj laid out into small rectangular spaces, each 
line or space reptesenting one thread of the warp as well as 
of the filling. The pattern thus drawn represents m its en- 
larged size, the* figure as it will appear in the cloth, when re- 
duced to the sue of the number of threads contained in it. 
The paper pattern thus forms a double scale, by which to. 
judge of the effect^ and to determine with great precision the 
readying-in, and all the subsequent operations. 

If great strength and thickness is to be given to the cloth, 
the common, plain weaving will not do it. For this purpose,* 
two difiSsrent modes of weaving are resorted to; one of these 
makes double cloth, or weaves two webs and joins them to- 
gether in one operation, as is the case in carpets. The great 
strength and prominent advantages of twilled fiibrics, has 
caused the .second kind of heavy 'doth to be manufactured on 
a very extensive scale. The difference of this mode of weav- 
iQg consists chiefly in laying three or more threads upon the 
face of the doth, with such intervals between as the pattern 
lequiiesy instead of crossing each thread, aa is done in plain 
weaving. In this manner a large amount of yam may be 
oompressed into a veiy small space. 
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• TO FIND THE WEIGHT OF A WARP. 

. Suppose a warp to be 450 yards long, and to contain 1700 
endSy and the number of the jam to be 25 hanks to the 
pound, what is the weight of the warp ? 

RULE. 

Multiply 1700, the number of ends, or any other number 
that the warp contains, by 450, the number of yards; the 
product will be the number of yards of all the ends contained 
in the warp. Diyide this sum by 840, the number of yards 
.in one hank, and that product again by 25 : the last quotient 
will be the answer required. 

EXAMPLE. 

' Banks In waip. 

Ends, 1700 Hanks in 1 lb. 26)910.71(86.7 

Tarda, 450 75 

85000 160 

6800 150 



ri..i>tha>k, 840)765000(910.71 hanks. 10 

7560 .16 

900 175 

840 175 



6000 
5880 

1200 
840 



860 

Ans. Weight of the warp nearly 86 lbs. 7 oi. 
18* 
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TO FIND THE NUMBERS OF A WARP. « 

Suppose a warp of 450 yards yi length contains 1 700 ends, 
and weighs 36 lbs. 7 oz.^ what is the total number of hanks it 
contains; and what is the number of hanks to the pound ? 

RULE. 

Multiply 1700, the number of ends, by 460, the number 
of yards, and divide the product by 840, which will give the 
number of hanks in the whole warp; this product, divided 
by 36 lbs. 7 oz., the weight of the warp, will give the number 
of hanks in the pound. 



Ends, 1700 
Yiada, 450 


JIPU. 

Vm. OS. 

86 7 
16 OS. 

588 oz. 

m 

71 hanks. 58^ 

• 


Hauls in the warpL 

910.71 
16 01 


85000 
6800 


546426 
91071 


k. 840)765000(910. 
7560 


J)1457186(24 
1166 


900 
840 


2911 
2832 


6000 
5880 

1200 
840 


5793 
5247 

5466 
6247 



360 219 

Ans. 910} hanks in the warp, and nearly 25 hanks to a 
pound. 
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EEELINQ, AND 8IZE OF A BEEL. 

In reeling; 1} yards^ or 54 incheS; make 1 thread, 
80 threads, make 1 cut, 
f cuts, or 560 threads, make 1 hank, 
840 yards make 1 hank. 



TO FIND THE LENGTH OF A DBlTlNG-KlXiT. 

« 

Pappose the distance from the centre of the driving-shaft 
to' the centre of the ptdley-axle, of any machine to be driven, 
b 10 feet, the diameter of the pulley on the driving-shaft is 
16 inches, and the diameter of Uie card-frame or mule pulley 
is 12 inches; what length of belt will be required? 

RITLB. 

_ Double the distance, which is here 10 feet, ^i multiply 
the amount by 2 ; then add the diameter of the two pulleys 
together, and multiply ihe product by 3, or, more correctly, 
3} ; this product, divided by 2, and added to the double of 
the distance between the shafts, will be the length of belt 
required. 

EXAMPLE. 
Vt la. Feet 

1 4 driving pulley. 10 from centre to centre of shafts. 

1 driven pulley. 2 . 

2 4 20 double. 
3 Add 3} 



2 )7 23J length of belt 

8} feet around the pulleys. 
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TO nNB THE LENGTH OF A OBOSS-BSLT FOR THB 

SAME PLAOE. 

EUUB. 

Proceed in the same manner as with the other, with this 
. differenee : add the diameters of the 2 pnlle js together, and 
moliiplj the proAict by 3, and that product again by 2; 
diyide the smn of these Ynnltiplications by 8 : this hist pro* 
dact| added to 20, will give the required length of the cross- 
belt. 

EZAMFLB. 



rtib 


FttL 


1 4 


10 


1 


2 


24 


20 


8 


4 8 


7 


24 8 


2 





24 8 length of a oross-beh. 



8)14 



4 8 
Ans. 24 feet 8 inches, length of the cross-belt 
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BELTING. 



Thi following table shows tJie required width of Urge belts 
to drive different numbers and kinds of spindles with looms 
— ^the eolumns marked "Mules/' "Mules and Frames," and 
"Frames/' show the number and kind of spindles to be 
driven^ the column marked "No. Yam/' shows the number 
of yam which the spindles are supposed to spin; and the 
column marked "Diameter/' shows the diiCmeter of the 
smaller drum. 

EXAMPLE. 

Required the width of a belt to drive 5000 frame spindles 
with looms, the number of the yam being 35, and the diam- 
eter of the sQiallest drum being 6 feet. Find 5000 in the 
column marked ^^ Frame Spindles/' oppodte to this number 
in the table, and under 6 in the column marked " Diameter/' 
will be found 82 inches, or two belts 16 inches wide. 



VWiroe Spimdiet. No. Yarn. 


1000 


... 30 to 40 . 


2000 




• •» •• 


3000 






4000 






5000 






6000 







nameter. 
3 4 5 6 T 8 

.. 13 ..10 .. 8 .. 6} .. 6J .. 4f 

. . 26 .. 20 .. 16 .. 13 .. 11 .. 9 

.. 39 .. 30 .. 24 .. 19 .. 16 .. 14 

.. 52 .. 40 .. 32 .. 26 .. 22 .. 18 

.. 65 .. 50 .. 40 ,. 32 .. 27 ..23 

.. 78 .. 60 .. 48 39 .. 33 .. 28 
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Male Spindles. No. Tarn. 
1000 

2000 
3000 
4000 
5000 
6000 





xvr M/ A 


iM • 






















• 











Ho* A* 

Diameter, 

j 4 - « 7 8 

. • 13 • • 10 . • 8 . . 7 . • 6 • • 5 

. . 27 .. 20 .. 16 .. 13 .. 11 .. 10 

.. 40 .. 30 .. 24 .. 20 .. 17 .. 15 

.. 54 .. 40 .. 32 .. 27 .. 23 .. 20 

.. 67 .• 60 .. 40 .. 34 .• 28 .. 25 

.. 81 ..-61 .. 49 .. 40 .. 34 .. 30 



Required the width of a belt to diiye 2000 mule spindles 
with loomsi the number of the yarn being 28, and the diam- 
eter of the smallest drum being 3 feet. Find 2000 in the 
column marked ^^Mule Spindles;" opposite to this number in 
the table, and under 8 in the column marked "Diameter/' 
will be found 25 incheS; or two belts 12 } inches wide. 



JSo»3* 

Diameter. 
3 4 6 6 7 8 

.. 25 .. 19 ..15 .. 12 .. 10 .. 9J 

.. 38 .. 28 .. 23 .. 19 .. 16 .. 14 

.. 50 .. 38 .. 30 .. 25 .. 21 .. 19 

.. 63 .. 47 .. 38 .. 31 .. 26 .. 23 

..76 ..57 ..45 .. 38 .. 32 ...28. 

No. 4* 

Diameter. 
3 4 6 6 7 • 

.. 11} .. 9 .. 7 .. 6} .. 4|.. 4J 

.. 23} .. 17 .. 14.. 11 .. 9} .• 8} 
..35 .. 26 .. 21 .. 17 .. 14 .. 13 
.. 47 :. 35 ,.28 .. 23 .. 19 .. 17 
..58 .. 44 .. 35 .. 29^ .. 24 .. 21 
..70 .. 52 .. 42 .. 35 ..29 ..26 



lloleSpiwaeai 


NaTam. 


1000 .. 


. 20 to 30 


2000 .. 


(( « 


3000 .. 


« « 


4000 .. 


« (( 


5000 .. 


» c< 


6000 .. 


M « 


Hole Spindlee. 


No. Tarn. 


1000 ... 


30 to 40 < 


2000 •.. 




3000 ... 




4000 ... 


\ • 


5000 ... 




6000 ... 
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^ModlM, Mole 


« 


and Frame. 


No. Yani. 


1000 . , 


10 to 20 . 


2000 ... 


«i (( 


3000 ... 


« tt 


4000 ... 


ti u 


5000 ... 


it « 


6000 ... 


*t « 


8|iiadle8,Ma]e 




and Frame. 


NaYam. 


1000 ... 


20 to dp . 


2000 ... 


« « 


3000 ... 


<i tt 


4000 ... 


- tt tt 


6000 ... 


tt tt 


6000 ... 


tt tt ' 

• 


8l)iii««,Mal0 




and Frame. 


No. Yam. 


1000 ... 


30 to 40 


2000 ... 


tt tt 


3000 ... 


tt tt 


4000 ... 


tt tt 


5000 ... 


u tt 


6000 ... 


tt tt 


f .ame Spindlea. 


NaYarn. 


1000 ... 


10 to 20 . . . 


2000 ... 


" " .7. 


3000 ... 


tt tt • 


4000 ... 




5000 ... 




6000 ... 





Diameter. 
3 4 5 6 7 8 

.. 15 .. 12 .. 11 .. 8 .. 6} .. 6 
.. 30 .. 24 .. 21 .. 15 .. 13 .. 11} 
.. 45 .. 36 .. 32 .. 23 ., 20 .. 17 
;. 60 .. 48 .. 43 .. 30 .. 26 .. 23 
.. 75 .. 60 .. 54 .. 38 .. 33 .. 29 
.. 90 .. 72 .. 64 .. 45 .. 40 ..35 

No* 0* 

DiAmeter. 
3 4 6 6 7 8 ' 

. . 13 . . 10 . . 8 . . 6} . . 5} . . 5 
,. 26 .. 20 .. 16.. 13 .. 11 .. 10 
.. 39 .. 29 .. 24 .. 20 .. 17 .. 15 
.. 52 .. 39 .. 31 .. 26 .. 22 .. 20 
.. 65 .. 49 .. 39 .. 33 ..28 ..25 
..78 .. 58 .. 47 .. 39 .. 33 .. 30 

Ho* 7* 

Diameter. 
3 4 ' 5 6 7 8 

30 to 40 ... 12 .. 9.. 7.. 6.. 5 .. 4} 
... 24.. 18 .. 14 ..12 .. 10 .. 9 
... 36 .. 27 .. 21 .. 18 .. 15 .. 13 
... 48 .. 36 .. 29 .. 24 .. 20 .i^ 18 
... 60 .. 45 .. 36 .. 30 .. 25'.. 22 
:.. 72.. 54.. 43 .. 36 .. 31 .. 27 



Ho* 8* 

Diameter. 

3 4 6.6 7 8 

. 16 .. 12 .. 10 .. 8 .. 7 .. 6 

. 32 .. 24 .. 19 .. 16 .. 14 .. 12 

. 48 .. 36 .. 29 .. 24 ..21*,. 18 

. 65 .. 48 .. 39 .. 32 ..27 .. 24 

. 81 .. 61 .. 48 .. 40 .. 34 .. 30 

. 97 .. 73 .. 58 .. 49 .. 41 .. 36 
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Fnone ^pindlfls. 


No. "yarn. 


1000 ... 


. 20 to 30 . 


2000 ... 




3000 .., 




4000 ... 




5000 ... 




6000 .. 





No* 9m 

Diameter. * 

3 4 5 6 7 8 

. . 14 . . II . . 8} . . 7 . . 6 . # 5 

. . 29 . . 21 . . 17 . . 14 . . 12 . . XI 

. . 43 .. 32 .. 26 .. 21 .. 18 .. 16 

. . 67 .. 43 .. 34 .. 29 .. 24 .. 21 

. . 72 . . 54 . . 43 . . 36 . . 31 . . 27 

. . 86 . . 65 . . 52 . . 43 . . 37 . . 32 



The following tables show the required width of counter- 
belts to drive the counter-shafts^ which drive the different 
machines represented in the following tables. 



EXA.MPLE. 

Required the width of a counter-belt to drive a picker with 
two beaters, the diameter of the smallest pulley being 18 
inches. Find 2 in the column marked " Beaters ;" opposite 
to this number in the table, and under 18 in the column 
marked '' Diameter/' will be found 7 inches, the width of tiiie 
required belt. 

Nd« 10« 



PICKERS. 

Diameter. * 

Beaters. K) 12 14 16 18 20 22 24 26 

1 •• 6i.. 51.. 4|.. 4i.. 3|..3i..3.. 

2 ..13 ..11 .. 9 .. 8i.. 7i..6i..6..5i..5 



28 30 

I . • * 

.41. .4* 

3 ..18 ..16 .. 13 ... 121 .. 11 ..Si*. 9 ••Ti ..Tit ..7 ..61 



EXAMPLE. 



Eequired the width of a counter-belt to drive 6 cards, the 
diameter of the smallest pulley being 20 inches. Find 6 in 
the column marked " Cards ;" opposite to thife number in the 
table, and under 20 in the column marked ^'Diameter/' iriU 
bo found 8 inches. 









BELTING. 
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No. 11a 






- 






 


THIRTY-INCH CARDS. 


• 






• 






Diameter. 






- 


Caris 


10 


12 


14 16 18 • ao 


22 


24 


26 28 30 


2 


.. 5i . 


4i . 


31 . 3i . 3 . 2i . 


• 


• 


• • 


3 


.. 7* . 


61. 


5* . 41 . *4* . 4 . 


3*. 


3*. 


3 . . 


4 


. . lOi . 


8* . 


7* . 6i . 6 . 5i . 


41 . 


4*. 


4* . 31 . 3* 


5 


.. 13 . 


101 . 


9 . 8 . 7i , 6*.. 


6 . 


5*. 


5* . 41 . 4* 


6 


.. 151 . 


13 . 


11 . 9* . 81 . 8 . 


7 . 


6*. 


6* .5* .5 


7 


.. 18i . 


15i . 


121 . Hi . 10 • 9 . 


8*'. 


71 . 


• 7* . 6* . 6- 


. 8 


.. 20 . 


17* . 


14* . 12* . 11* . 10* . 


9*. 


9 . 


8* . 7* . 7 


9 


. . 23* . 


19i . 


16* . 14* . 13* . 12 . 


10* . 


10 . 


9 . 8* . 7* 


10 


..26 • 


2U. 


18 . 16 . 14* . 13 . 

NOa 19a 


12 . 


11 . 


10* . 9* • 8* 



DSAWING- nULHXS, (tHSEE HKADS BAOH). 

Diameier. 
Dltwiiif. ^ 10 12 14 16 18 20 22 24 26 38 31 

1 ... 4.. 3* .. 3 «. 2* .. .. ... 

2 a a • 8 • • 6* ••D..d •• 4* « • 4 . * 3* . . 3* . • 3 • . • • 

3 ••• 12 •• 91 .. 9 .. 7* .. 6* .. 6 .. 5* .. 41 .. 4* .. 4i>a« 4 









Ho. 13. 




. 












TWIST SPBVDB&S. 
















. Diameter. 




y 






^Mde 


r. 10 12 


14 


16 18 20 


22 


24 


26 


28 ao 


48 


.. 6* . 5* • 


4*. 


3* . 3* . 3 • 


. a 


« 


• • 


• 


72 


. . 9* - 7* . 


6* . 


5* . 5* . 4* . 


4*. 


4 . 


3* . 


3* .3 


96 


.. 12* . 10* . 


8* . 


7* . 61 . 6 . 


5*. 


5* . 


4* . 


4*. 4* 


120 


.. 15* . 13 . 


11*. 


9* . 8* . 7* . 


7 . 


6* . 


6 . 


5* . 5 


144 


. . 18» . 15* . 


13* . 


11* . 10* .' 9 • 


8*> 


7* . 


7* . 


6* .6* 


168 


..211 . 18* . 


15* . 


13* . 12 . 10* . 


9* . 


9 . 


8*. 


7* . 6* 


192 


.. 241 . 201 . 


17* . 


15* . 13* . 12 . 


11*. 


10* . 


9* . 


8« .8* 


216 


.. 29 . 23* . 


19*. 


17 . 15* . 13* . 


12* . 


11* . 


lOf . 


10 .9 



EXAMPLE. 

Required ihe width of a counter-belt to drive 1500 mule 

spindles, the diameter of the smallest pulley being 20 inches. 

Find 1500 in the column marked '^ Mules/' opposite to this 

number in the table; and under 20 in the column marked 

19 
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'^ Diameter/' will be found 1& inclies^ the requirvsd ^Mik^ 
(or two belts 7 and 8 inches wide). 



Ho. 14* 










MULB 8PINDLB8. 










Exeter. 










Holat. 10 li^ U 16 18 20 22 


2i 


as 


28 


30 


600. . 12i . lOi . 81 . 7i . 6i . 6 . 5^ . 


5 . 


4i. 


4J. 


4 


900 .. 18i . m . 121 . lU • 91 . 9i . 8i . 


7*. 


61. 


6i. 


6 


1200.. 24i . 20» .17^ . 14} . 13i . 12i . 10» . 


lOi . 


9i. 


8*. 


8i 



1500 .. 301 . 251 . 2U • 18i . 16i . 15 . 13i . 12i • 1U • lOi • lOi 



No* 15« 

FBAMES, (live AND DBAD) SPINDLES. 

Diameter. 

12 ,14 16 18 20 22 24 26 28 30 

6i . 51 . 5 . 4i . 4 . 3^ . 3i . 3 . 

13i . lU • lOi . 81 . 8i . 7i . 6i . 6i . 5^ . 5i 



Ftbim. 10 
100.. 8 
200.. 16i 



300 .. 24* . m . 17i . 15* . 13} . 12i . 10| . 91 . 9} . 8* . 71 
400 . . 32} . 26i . 221 . 20i . 17| . 16* . 14* . 13* . 12* . 11* . 10* 
500«. 401 . 33* . 28* . 25| . 22* . 201 . 18* . 16* . 15* . 14 . 13* 



1 .. 



10 

7* 



No. 16* 

DBESSEBS, (THBEB FANS TO EACH DBESSEb). 

Diameter. 
18 20 22 

3* 

7 



12 
5* 



14 

5* 



3 .. 14* . 11* . 10* 



16 

4* 

8i 



3* 

7* 



21* . 17* . 15* . 121 . Ill . 10* 



3* 
6* 
9i 



24 
3 
51 

81 



26 



5* 

8* 



Ko« 17* 

LOOMS. 



tMlUM. 10 12 

2 .. 5* . 4* 

4 .. ID* . 8* 

6 .. 15* . 13* 



Diameter. 
20 



22 



24 



26 



28 dO 

• 
5 . 4* 
7* . 61 



4 . . 28* . 23* . 20* . 17* . 13* • 14* . 12* . 11* . 10* .10 .9* 



28 30 



14 16 18 

3f . 3* .3. .'• • . • 

7* . 6* . 51 . 5* . 5* . 41 . 4* . 4* . Si 

11* . 9* . 8* . 71 . 7* . 6* .. 6 . 5* . 5* 



e .. 201 . 17* . 14* . 121 . 11* . 10* . 9* . 8* . 8* . 7* . 7 
IC .. 26* . 21* . 171 . 16* . 14* . 13* . Ill . 10| . 10* . 9* . 61 
12 .. 31* . 26* . 22* . 19* . 17* . 15* . 14* . 13* . 12* . 11* . ]0* 
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MISCELLANEOUS MATTEBS. 

SPOOLING MAOHINES. 

The spooling machines in general nse^ both for throstle 
bobHnj and mole cops^ are those with a cylinder^ or series of 
drums, upon a horizontal shaft, running in the centre of a 
frame about 2 feet .10 inches wide. These machines are of 
various lengths, according to the number of ends or spools 
they contain. Those of 32^ spools^ or 16 spools to each side^ 
are about 12 feet 6 inches long; and those of 48 spools, or 
24 to each side, are 16 feet 6 inches long. Cast-iron arches 
are raised in the centre of the frame, over the drums, which 
form the stands for the spools : each drum turns two spools ; 
one on each side. The drums which turn the spools are driven 
at a speed of from 200 to 220 revolutions per minute, when 
their diameter is 8} inches : this speed will suit either bobbins 
or cops. The traverse motion on these machines must be 
properly regulated, and kept in good order. 

prices 07 MACHINERY. 

. t cts.' • cts. 

Patent willey, or opening machine , 70 00 to 75 00 

Patent spreader . . .,. 500 00 " 00 

Cards, thirty inches wide, (wooden doffers,) 220 00 " 250 00 
Cards, thirty inches wide, (iron doffers,) . 250 OO " 260 00 
Card clothing, in best calf-^in, per square 
foot*....; 120" 138 

* A discount of five per cent, for cash is allowed on these prices. 
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• da. $ eta. 

Card clothing, in good, neat leather, per 

square foot* 1 10 to 1 15 

Hand-stripping cards, per dozen 3 00 " * 5 00 

Drawing-frames, with steel front rollers, 

perhead. 65 00" 70 00 

Condensing-strap speeder of twelve ends . 275 00 " 300 00 

Brewster speeder, double beam 250 00 " 275 00 

Mules, per spindle 2 00 " 2 25 

Card-grinding machine 75 00 " 100 00 

Slide-rest for turning up cards 50 00" 60 00 

Live-spindle throstles, per spindle 5 00 " 6 00 

Cap-spindle throstle 6 00 " 6 50 

Spooling machines, 32 and 48 spools 96 00 " 130 00 

Warping mills, from 11 to 12 feet diam. . 45 00 " 50 00 
Mule spindles, made of spindle steel, with 

iron warves 20 " 25 

Throstle spindles, with steel fliers, per doz., 10 00 " 31 00 

Cast-steel throstle fliers 2 75 " 3 00 

Comb-plate, per foot 40 " 50 

Narrow cotton looms, each 45 00 " 50 00 

Wide cotton looms, each 65 00 " 70 00 

Shuttles for cotton looms, each . : 45 " 50 

Pickers for cotton looms, per dozen ..... 1 25 " 1 50 

Shuttle eyes, for cotton looms, per dozen, 12 " 50 

Throstle bobbins, per thousand ........ 22 50 " 25 00 

Glass creel steps, per thousand 6 00 " 8 00 

BoOer-skins (sheep)^ per dozen 6 00 " 7 00 

Boiler-skins (calf), pjBr dozen 24 00 " 30 00 

Emery of various sizes, per pound 8 " 10 

Bussia calf-skins, per dozen 13 00 " 24 00 

J  _^ . -I -■- ^^^M II I II 

* JTdiscount of five per cent, for cash is allowed on these prioea. 
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I ct0. • etn 

Olne, per pound 12 ^^ 15 

Gard-plyers, for stretching sheets^ each . • 1 50 ^^ 2 50 

Belt leather, per pound 26 " 28 

Water-wheel or steam-engine governors. . 50 00 " 110 00 

Roller cloth, per yard. 1 00 " 1 10 

Washer cloth, for throstles, per yard . • • . 80 '^ 1 00 

Iron washers, per hundred ^ 70 ^^ 2 00 

Patent wrenches, each 2 00" 3 00 

Tack, and other hammers 50 " 87 

There is, owing to the difference in the quality, workman- 
ship, style, and finish of machineiy, a considerable variation 
in the price. ^ In the ^regoing list, the prices are given for 
the best kind. 



• 



PRICES OP MACHINERY MADE BY ALFRED JENKS. 

We insert here the prices of the various descriptions of 
iBotton-spinning and weaving machinery, maifufactured in 
Bridesburg, near Philadelphia, by Alfred Jenks, as they con- 
tain all the most recent improvements, are of excellent work- 
manship, and can be conscientiously recommended. 

• cto. 

Whipper, or willow •« 75 00 

Cotton picker ^ 100 00 

Lap machine ; one beater 250 00 

Lap machine 3 two beaters .... 400 00 

Thirty-inch cards ; twenty-one flats ^ . . . 140 00 

Thirty-inch cards; two workers, two strippers, and 

fomrteen flats — an improved card 200 00 

Thirty-inch card ; three workers,- three strippers, six 

flato 210 00 

19* 
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Thirty-inch card; four workers,. four strippers, five 

flats :. . . 220 00 

Thirty-inch card; five workers, four strippers, no flats, 230 00 
Drawing-frame ; two heads, foiir lengths of rollers, 
each with four coilers on each head, and stop mo- 
tions ; each head 87 50 

Drawing-^me; three heads, three lengths of rollers, 
each having three cgilers on each head, stop mo- 
tions, and four rows of rollers — improved — per 

head 87 50 

Railway drawing-head ; single rollers, double rollers, 

with plungers and graduating wheels — ^patenf . . . 200 00 
Counter-twist speeder; sixteen bobbins — ^improved . 270 00 

Counter-Jwist speeder; twelve bobbins 230 00 

Slttbbin-frame; forty-eight spindles, ten inch bobbins ; 

per spindle • • 12 50 

Fly-frame; 100 spindles, six inch bobbins'; per 

spindle , 10 OQ 

Throstles ; two inch bobbins, live spindles 4 75 

Throstles; two and a half inch bobbins, live spindles, 4 75 
Throstles; four inch bobbins, twist ring frame, per 

spindle 3 75 

Throstles ; four inph bobbins, twist ring firame, fill- 
ing; per spindle 3 75 

Jenks' improved ring-frame throstle; spindles make 
10,000 revolutions per minute ; front roller, cast 
steel, 160 revolutions per minute; to spin without 
bobbins; per spindle 3 75 

Mules; 240 to 600 spindles, half self-acting; per 

spindle 2 00 

Reels, for cops 80 00 
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I Ctik 

Reels, for bobbins, forty Bpindles 40 00 

Yam press — ^improved , . . . . 30 00 

Spooling-frame ; twenty-four spools 100 00 

Spocling-frame ; thirty spools 110 00 

Warping-mill and hack ; 120 eyes r . . . 55 00 

Sizing troughs, with iron squeezers • . . . . 60 00 

Dressing machines and section beams. . • 350 00 

Warping-mills, with drop wires 100 00 

Beaming machine « 70 00' 

Frame and slide-rest for cards , 80 00 

Bailway for cards — ^mahogany — ^per card 8 00 

Card gFinder, with iron cylinder 80 00 

Doubler and twister ; forty spindles, four inch bob- 
bins, three inch heads ; per spindle 5 00 

Doubler and twister; ninety-six spindles, four inch 

bobbins, three inch heads ; per spindle 4 00 

LOOMS. 

Looms, thirty-five or forty inch, for plain goods .... 50 00 
Looms, forty inch, with two, three, four, five, and 

six treadles, and thread protectors 50 00 

Looms, forty inch, with two, three, four, and six 
treadles, and thread protectors; make 200 reyola-' 

tions per minute 65 00 

Loom, forty inch, for satinetts, sliding heddles . . . • • 70 00 

Loom, forty inch, for satinetts, top mounting 90 00 

«Loom, forty inch, with two, four, six, and eight 
treadles, and two, four, and six shuttle drop boxe^, 

for pantaloons and vestings — Jenks' patent 90 00 

Jrvcquard's fancy table-cloth loom 60 00 * 
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WAGES OF 'HANDS EMPLOYED, AND COST 0^ RUNNING 8064 
MTJLB SPINDLES, WITH PREPARATION, BT STEAM- 
POWER, PER MONTH, OF FOUR WEEKS. * 

room 86 75 

1 Oanying bobbins to mules; part paid by Com- 

pany.. 200 

Amount of wages per week ^ 88 75 

4 

Amount of wages per month in the first depart- 
ment* 355 00 

14 Fourteen mules, spinning 373,980 skeins of 

chain, at 17 cents per 100 skeins i . . 645 76 

10 Ten mules, spinning 373,980 skeins of filling, 

at 16 cents per 100 skeins 598 36 

48 Boys are also required for these twenty-four 
mules, which run 8064 spindles, and spin 
747,960 skeins of No. 22 J yarn, weighing 
33,260 pounds. 

11 Spoolers, spooling 373,980 skeins per month, 

at 3} cents per 100 skeins 125 89 

6 Warpers, warping 373,980 skeins per month, 

8t 4i cents per 100 skeins 168 29 

3 Manager, clerk, and watchman, per month . « 116 00 

2 A carpenter and a jobber, occasionally 24 00 

2 Engineer and fireman, per month 56 00 

Forty-eight tons of coal per month, at $3 75. 180 00 

126 Hands, in all. Total expense per month, $2269 00 

* This department contams one irilley, one spreading-machiuey 
twenty-eight thirty-inch cards, four drawing-frames, with thret 
heads, and eight belt-speeders, of twelve ends ^ch. 
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Per lb. PtelOOtkeiiM; 

cts. cts.. 

The preparauoB costs 1.07 . • 4.75 

Spinning, per pound * . 3.74 . . 16.50 

All other items, including coal; &c 2.01 .. 9.00 

Total cost of wages and fuel 6.82 . . 30.25 

There are no mechanics' wages, hauling, or other incidental 
expenses; included in the foregoing estimate : if these were 
added, it would raise the average cost to 8.50 cents per pound. 



WAGES OF HANDS, AND EXPENSE OF EUNNING 9332 

SPINDLES, WITH PREPARATION, PER MONTH OF 

FOUR WEEKS, BY WATER-POWER. 

Randi. I ets. 

86 Hands in picking room and carding room, per 

week 116 25 

1 Carrying speeder-bobbins to spinning room . 4 00 

Amount of wages per week 120 25 

4 

Amount of wages per month in this depart- 
ment* i 481 00 

83 Twenty-nine throstles, running 3304 spindles, 
and-spinning 277,536 skeins, or 11,564 lbs. 
of No. 24 yam 308 00 

70 Amount carried forward, 789 00 

V 

■■" ' -■ -- -■- ■■-■ .-■--  !■ 

^^ • 

* This department contains one willey, two spreaders, thirty-six 
cards, five of which are thirty-six inches, and the others twenty-four 
inches wide, four drawing-frames, eleyen speeders, two plates, 
and nine condensing-strap speeders. . \ 
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Bante. • eto 

70 Amount brought forward, 789 00 

11 Twenty-one mules, running 6028 spindles, 
and spinning 506,232 skeins, or 21,093Jb6. 
of No. 24.yam. 
88 Boys are required for these twenty-one mules. 
The whole number of mules and throstles 
run 9382 spindles, and spin 783,768 
skeins, or 32,657 lbs. of No. 24 yam. 
Six of these mules run on shuttle cops, and 
spin 157,248 skeins, which is, at 14 cents 

per 100 skeins 220 14 

Fifteen mules run on reel cops, and spin 
348,984 skeins, which, at 12 J cents per 

100 skeins, amounts to 436 23 

14 Heelers, reeling 8724 doffs, at 2 cents each . 174 48 
6- Bobbin reelers, reeling 3000 doflfe, at 2 J cts. 75 00 
4 Bobbin spoolers, spooling 157,536 skeins, at 

3 cents per 100 skeins 47 26 

3 Warpers, warping 157,536 skeins, at 5 J cts. 

per 100 skeins 82 70 

2 Mechanics, per month 72 00 

* 2. Apprentices to mechanics, per month 28 00 

1 Carpenter, jobbing, &c., per month 24 00 

3 Clerk, yam baler, and watchman 84 00 

m 

154 Hands. Total wages per month, full time, $2032 81 

Per lb. PW 100 skeins 
cts. cts. 

The preparation of 32,657 lbs. costs. . . /. 1.17 . . 6.13 

Throstle spinnings, 11,564 lbs. cost 2.65 . . 11.09 

Mule spinnings, 21,093 lbs. cost. 3.11 . . 12.96 

Total cost in wages 6.22 . . 26.00 
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In the foregoing estimate, no allowance has been made 
for other incidental expenses, such as hauling, castings, 
paper, twine, nails, brushes, oil, leather, cloth, bobbins, 
lumber, &c., which will advance the cost to 8.09 cents per 
pound. 



WAGES IN THE NEW ENGLAND STATES. 

The rate of wages paid at present in the New England 
States, may be said to be, on an average, as follows. The 
tariff of prices agreed upon bj the different manufacturers 
at Fall Biver, Mass., in December, 1850, allows the subr 
joined prices for making 60X64 printing cloth, 28 inches 
wide: — 

CtB. Milb. 

Weaving, thirty-five yards 15 

Dressing, thirty-five yards 2 5 

Warping, per beam 25 

Spooling, per pound * 5 

Drawing-in,.per beam 13 

Spinning warp, per 100 skeins ...••. 80 

Spinning No. 27 filling, per 100 skeins . . . .♦ 10 . 

The filling is spun by self-acting mules, and the warp is 
spun by throstles. 
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A COBRECT ACCOUNT OF THE WEIGHT OF YAMN SPUN EACH WEEK, IN ▲ 

FACTORT CONTAINING 8212 SPINDLES, DURING SIX MONTHS, OR 

TWENTT-SIX WEEKS. ALSO, OF THE WASTE PER WEEK. 



Weight of 
Yam. 



Weif ht of 
Lap Waste. 

Um. 



llM. 

5766} .. 130 .. 

6341 . . 200 . . 

64751 ... 200 . . 

6313i . . 300 . . 

65881 .• 600 .. 

6486} . . 800 . . 

6641} . . 227 . . 

4927} . . 329 . . 

6417 . . 327 . . 

4864} .. 268 «.. 



6381 

5753} 

3375} 

2996 

3312 

6533} 

7215} 

7028 

7476^ 

8581 

6825} 

7449 

7253} 

7306} 

6186} 

7258} 



362 . . 
244 .. 
300 .. 
160 .. 
60 .. 
319 .. 
400 .. 
506 .. 
300 .. 
371 .. 
355 .. 
384 .. 
525 .. 
300 .. 
400 .. 
314 .. 



Picker 
Waste. 

lbs. 

270 
393 
132 
388 
325 
284 
311 
250 
304 
312 
260 
275 
262 
131 
183 
353 
456 
220 
500 
306 
316 
456 
214 
357 
125 
316 



• • 



• "k 



Weight of 
Sweepings. 

lbs. 

357 
250 
310 
363 
322 
331 
300 
243 
275 
251 
304 
275 
349 
152 
217 
247 
475 
322 
^22 
362 
261 
461 
235 
393 
158 
323 



161,752} .. 7981 .. 7699 .. 7758 



The diminution of quantity in some weeks 
was owing to time lost by back-water : the 
increase, to an increased number of spindles. 



It appears from 
this account^ that the 
waste and wrappers 
amounted to 16.59 
per cent, of the yam 
produced, in addi< 
tion to the sand that 
falls out in picking 
and carding, which 
would raise it to 17 
percent This shows 
that 100 pounds of 
raw cotton will only 
produce 83 pounds 
of yarn; and that, 
when cotton is 10 
cents per pound, 2 
cents may he added 
to each pound for 
the loss. If screens 
were added to the 
cards, they woidd 
save a great deal of 
this waste. 

The waste of this 
£su;tory is in the fol« 
lowing ratio : 

Laps 7.981 

Picker waste 7.699 
Sweepings . 7.758 
Bales&ropes 3.400 

26.838 
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The total cost of each pound of jarn^ iu wages and general 
expenses, is 8.09 cents. The noted price of cotton is about 
the ayerage. The amount charged for wages is correct, and 
an ample allowance is made for contingent expenses. The 
prioe of yam in the market being subject to continual fluctu- 
ation, the estimate is of course fictitious in this particular. 
With all these disadvantages, there is a profit upon the yarn 
produced, of 6.33 cents per pound, including the $94 worth 
of waste. Such a profit should pay, even in the dullest times. 
The estimate made here is for full time ; when there is a loss 
of time, or a smaller quantity of yarn is spun, the {ffofits 
will, of course, be proportionately smaller. 

MODE OF CONSTRUCTING A FACTORY CLOCK. 

These clocks have two hands and a dial, like a common 
clock, and are alwayd placed beside one of the latter. The 
factory clock has ^^ Mill time,'' painted on the dial ; the dial 
of the other clock has ^^ Clock time" inscribed upon it. 

Suppose a shaft makes sixty revolutions per minute, with 
a worm on one end of it, what wheels will be required to 
form the clock ? 

. RULE. 

Set a wheel, with 60 teeth, to work in the worm on the 
shaft above mentioned. Let a worm also be fixed on the 
shaft of the latter wheel, to work into another wheel of 60 
teeth ; this wheel will make one revolution per hour. There 
a.re now four wheels to be found, to cause a hand to move 
around once in twelve hours : any two driving wheels will 
answer this purpose, one being one-fifth smaller than the 
other. The largest of these should work into another wheel, 
having three times the number of teeth; and the. smallest 
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slioald work into a wheel with four times the number of 
teeth. The smallest wheel must be l^tened to the last worm 
shaft. 

Suppose one of the two driving wheels has 12 teeth, and 
the other has 15 teeth ^ the wheel of 15 teeth working into 
one of 45 teeth, and the one of 12 teeth working into a wheel 
of 48 teeth. Multiply the 12 and 15 together for a diyisor, 
and the 45 and 48 together for a dividend : the quotient will 
show that the hand goes round once in 12 hours ; provided 
the engine or water-wheel loses no time, or has not too slow 
a motion. In either case, the machinery of the mill must be 
kept in motion until the hands of the mill clock arrive at the 
proper time. The key of this clock is usually kept by the 
manager, whose duty it is to see that it is truly and properly 
set every morning. 



Driven. 

15 
12 


, EXAMPLE. 
DrhrelL 

48 
45 


180 


240 
192 




180)2160(12 Ana. 
180 




860 
360 



It requires twelve hours for this hand to make one revo- 
lution. 

For the motion of the minute hand, see the rule, where a 
shaft performs sixty revolutions per minute, with a worm .on 
the end, working into another wheel of sixty teeth, and moves 
the hand around the dial once in twenty-four hours. 
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A CONCISE DESCRIPTION OF THE YAEIOUS KINDS OF 

COTTON. 

Cotton is the most valuable, by far, of the exports of the 
United States, and one th^t has grown np with a rapidity 
altogether unprecedented. No country, in any previous era, 
ever possessed so valuable an export; and no material for 
manufacture ever spread so rapidly and so widely as this haa 
done, within the last forty years. In this there is something 
very remarkable, as neither the material nor the manufacture 
is of recent date ; the plant being common to the tropical re- 
gions of both the . Old and New Worlds, and native to the 
loom. It was among tbe first of the raw materials used in 
the manufEicture of cloth *. r^nd it is enumerated among those 
of India, by Herodotus, tb^ <^arli5st of the profane historians. 
It was one of the valuabL3f^ found by the Spaniards among 
the Mexicans and Peruvians, ord one of the first taken notice 
of by Europeans in their soutben? colonies. Yet, notwith- 
standing all this, J;he miracles it h'Kp wrought are within the 
memory of the present generation. Soon after the termina- 
tion of the American Revolution, in 1T^3, a small quantity 
of raw cotton was shipped from Georgia ; but, until the year 
1793, the export was cenfined to the " Sea Island," commonly 
called ** black seed," or long staple cotton, the cultivation of 
which was ne'cessarily very limited. In 1770, there was ex- 
ported to Liverpool from New York, three bags of cotton 
wool; from Virginia and Maryland, four bags; and, from 
North Carolina, three barrels. The "green seed," "short 
staple,'' or " upland/' as it is now called, which will grow 
anywhere, was at that time comparatively worthless, owing 
to the difficulty of separating the staple from the seed. 
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INVENTION OF WHITNEY's COTTON-GIN: 

Hie genius of Mr. Whitney, however, at last invented a 
juachine, which has done for the planters of America, what 
the genius of Arkwright effected for the cotton manufacturers 
of England and the whole ^orld. From this time, cotton 
assumed a position -equal to printing and steam, in revolution* 
• izing the world. Of Mr. Whitney, the benefactor of his age 
and of his country, it is painful to add, that ntiglect and 
penury was his portion. Fifty thousand dollars,, given to him 
by the States of Virginia, and North and South Carolina, for 
his machine, was all expended in maintaining his patent'-right 
in Georgia, where it was chiefly needed. A tardy decision at 
length secured his right against these encroachments, but not 
until thirteen out of the fourteen years which is allowed to 
each patentee had expired. After a few ineffectual struggles 
to obtain an extension of his patent, he died a broken-hearted 
man ; poor in the midst of, the wealth ho had himself created. 
Alas ! such is often the fate of scientific genius I with all the 
protection of the law, it is hard to guard what nature has not "'* 
guarded : an invention once Icnown is equally the property of 
all ; it is gone from its possessor for ever. Previous to the . 
year 1790, the supply of raw cotton for the British manufac- 
turers was principally derived from the West Indies and the 
Levant; but since the invention of the cotton-gin, its pro- 
duction has increased so rapidly in the United States, that it 
now ranks among the most valuable of its exports. 



DIFFERENCE IN COTTON 

Cotton is a fibrous down, which invests the seeds of a pecu- 
liar plant, called gossypium by Linnaeus. It has a cup-shaped 
20* 
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caliz; with five obtuse teeth, enclosed in an exterior calix, 
having three clefts. Botanists describe thirteen species of 
this plant, which famish the very dissimilar staples found in 
commerce. The length, flexibility, tenacity, and thickness 
of the fibres of the different descriptions of coiton, form the 
basis for estimating the value of the article. When examined 

4 

through a good microscope, the fibres of cotton are seen to be 
more or less flat and twisted, and to have a breadth varying 
from T^ir'of an inch in the Smyrna, or candle-wick cotton, to 
StVir ^ ^^ ^^^^ ^^ ^^ finest Sea Island. The fineness of 
the cotton, where No. 500 is spun, is apparent from the fol- 
lowing circumstance. It is said tj^it a_ house in Manchester, 
England, is preparing a fabric for the Great Industrial Exhi- 
bition of London, which is to be spun from a pound of cotton, 
and to extend in length 238 miles and 1120 yards. There 
are, in the warp, eighty layers of a yard and a half each, with 
seven warps to the hank, and five hundred hanks in the pound 
of cotton. This is a thread which ^ finer than the finest silk, 
and cannot contain more than three or four fibres of the finest 
Sea Island cotton. 

The main distinction between the various kinds of cotton 
in the pod, is the black seeded and the green seeded. The 
first separate from the fibre very easily ) while the latter ad- 
here to it with great tenacity, and require the aid of the gin 
to separate them from it. After the cotton is separated from 
the seed, it is packed, in strong presses, and formed into bales 
of from 200 to 500 pounds eacli. Bales of American oottou 
generally weigh about 500 pounds each. 
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THE OAUSE OF BHORT CROPS. 

Since the introduction of cotton into the United States, ita 
price has been very variable. A few years since, cotton was 
as low as six cents a pound, and at present (1851,) it is as high 
as fourteen cests. This fluctuation is partially caused by the 
short crops, but principally Vy . the increased demand. As 
short crops have some influence upon the domestic consump- 
tion of cotton, we shall here insert a table, showing the cause 
.of short crops. This table has reference only to cotton grown 
in America; it is a valuable compilation, giving the date at 
which the cotton bloom^, that of the appearance of frost, and 
the amount of the crop in bales. It may be made very useful 
fco oijir cotton spinners and cotton brokers. 

Date of Frost. ' Crop in Bales. 

. October 14, .. 1,432,000 

. October 27, . . 1,800,000 

. October 7, . . 1,360,000 

. November 7, . . 2,117,000 

. October 17, . . 1,630,000 

. October 16, . . 1,683,000 

. November 1, .. 2,379,000 

. October 15, . . 2,030,000 

. October 30, . . 2,394,000 

. November 3, . . 2,100,000 

. November 1, . . 1,800,000 

. November 27, . . 2,348,000 

. November 20, . . 2,700,000 

. December 10, .. 2,100,000 

From this, it appears that a late bloom is invariably soo* 
ceeded by a short crop. 



Tear. 


Date of Bloom. 


1836 


. . June 4, 


1837 


. . May 7, 


1838 


. . June 14, 


1839 


.. May 24, 


1840 


. . June 6, 


1841 


. . June 10, 


1842 


. . May 17, 


1843 


. . June 12, 


1844 


.. May 31, 


1845 


. . May 30, 


1846 


• . June IQ, 


1847 


:. May 29, 


1848 


.. May 30, 


1849 


. . June 15, 
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A DESCRIPTION OP THE COTTON PRODUCED IN NORTH 
AMERICA, AND OTHER PARTS OP THE* WORLD. 

Cotton is manufactured so extensively, and into such a 
variety of cloths of different qualities, that a short account 
of the several kinds used in making cotton ya!hi, with some 
remarks upon their qualities/ the estimation in which they are 
held by cotton spinners, the countries where they grow, to- 
gether with other interesting subjects, cannot fail to prove in- 
teresting to managers, and carding and spinning masters. It 
is, in fact, so intimately connected with the plan of the work, 
that it might be considered incomplete, if this subject were 
not included in it. 

COLOUR OF RAW COTTON. 

Cotton is distinguished in commerce by its colour, the 
, length of its staple or fibre, and its strength and fineness. A 
white colour is generally considered to be characteristic of an 
inferior quality. The. cotton of Smyrna, Cyprus, Salonica, 
and all parts of the Levant, is distiuguished by its white 
coloiir. The chief part of the North American cotton is also 
white, viz. : New Orleans, Tennessee, Alabama, and Georgia 
upland. Yellow, when not the effect of accidental wetting, 
or the result of an inclement season, is an indication of fine- 
ness and strength. The cotton of the West Indies and South 
America is called yellow; but its colour is not quite yellow, 
and inclines more to a cream colour. The East India cotton 
has a slight tinge of orange. The fine Georgia Sea Island, 
though not properly a yellow cotton, has a faint, but decided 
tinge of yellow, which distinguishes it from the white short 
staple cotton of America. 
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We subjoin a description of nearly all the varieties of cotton 
used; with short notices of their quality and value. 



SEA ISLAND, COTTON 

Is produced on the coast of the State of Gkorgia^ and on 
ihe small sandy islands contiguous to it It also grows in 
both North and South Carolina. It is a fine silky cotton, ef 
a yellowish tinge, and both long and strong in the staple. 
The finest kind of this cotton is used only for spinning the 
finest qualities of yam used in the manufacture of lace. Some 
qualities of Sea Island are used in spinning power-loom warps 
for superior shirtings. It mixes, cards, and spins well with 
upland cotton, and a sixth or eighth part of it, mised with 
New Orleans, very much improves the quality of the yam. 
The staple is from 1} to 1| inches long; therefore, in work- 
ing this cotton, the middle and front rollers in drawing-frames, 
speeders, and spinning machines, n),ust be placed at a greater 
distance from each other than they are usually, in order to 
make it draw well. Good qualities of this cotton command 
ft higher price than the upland. 



UPLAND COTTON 

Is a different species from the Sea Island, and is produced 
in the inland districts of the States of Virginia, North and 
South Carolina, Georgia, Tennessee, Alabama, Mississippi, 
Louisiana, Texas, and other States. This is generally a light 
flimsy cotton, of a weak and very unequal staple, and having 
an intermixture of long fibres. 
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NEW ORLEANS dbTTC)N. • ^ • - 

• 

This is a superior cotton to the upland, and has the prei 
ference on account of its clean, soft, and glossy appearance. 
It is rather short in the staple, but is even and strong, and ia 
easily incorporated with other cottons of a longer staple. It 
is grown on the banks of the Mississippi and Ked rivers, and 
is exported in very large quantities to the British and French 
markets, where it ranks in price and quality equally with the 
Brazil. cotton. Upland, Alabama, and Tennessee rank next 
to New Orleans; they are soft, short, and weak in the staple. 

CLEANINO COTTON BY THE GIN. 

Various methods of cleaning cotton haye been adopted at 
different periods. In the West Indies, and on the Continent 
of America, what is called the roller gin has been long in use. 
It coijsists of a pair of fluted rollers, about five-eighths or 
three-fourths of an inch in diameter, and ten inches in length. 
These are fitted up in a frame, and made to revolve by the 

^ application of power : the cotton is passed between the rollers^ 
and the seed separated from it; the diameter of the rollers 
being so small that the gins cannot be drawn in between them. 
This is but a slow operation, and therefore very expensive ; 

' it is consequently used only for the best qualities of cotton. 
The process of switching was tried, but disapproved of by 
the manufacturers, on account of its injurious effect upon the 
staple. 

BOWED GEORGIA COTTON. 

The cotton called ^^ bowed Georgia/^ takes its name from 
a mode of cleaning which has been long in use. This openu 
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tion was performed by the use of a bow-string, which, being 
raised by the hand, and suddenly released, str;uck upon the 
cotton with considerable force, and thereby served both to se- 
* parate the gins and to open the cotton, so as to render it more 
fit for the processes which followed. But, whatever advantages 
this mode of cleaning may have possessed, so far as the quality 
was concerned, it has long since been abandoned for other and 
more rapid methods of cleaning. 

THE SAW GIN. 

What is now called "bowed Georgia/' has, in reality, been 
cleaned for a long time by a machine denominated a saw-gin. 
This machine consists of a series of circular saws, forming a 
cylinder about the size of a weaver's beam ; it has teeth cut 
out like a coarse saw, at equal distances from each other, from 
which it derives its name. The machine originally had wires 
like card te^th in place of these saws ; but they were found 
to make what is called white naps upon the cotton, and the 
saws were substituted in their place. The saws pull the cotton 
through an iron grating, which has such narrow apertures^ 
that the seeds or gins cannot pass through. The grating has 
a horizontal inclination, and the cotton is thrown upon it by 
the person attending the machine, when the teeth of the saws 
take hold of it, and pull it through the openings of the grate; 
the gins, being pressed out, roll down the surface of the grat* 
ing, and escape by an opening ih the side of the machine. 
The cotton is thrown backwards by the centripetal force of 
the cylinder, aided by a brush cylinder or roller, which alsc 
serves for cleaning the cotton from the saws. 

Though this machine does little injury to cotton of a shorl 
staple^ yet it is seldom used for the best Sea Island^ or an^ 
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other long-stapled cotton. It is remarkable^ that when the 
Upland Georgia was jGrst brought to the English market, it 
commanded a higher price; by about two pence per pound, 
when cleaned by the roller gin, than when cleaned by the saw 
gin; but, contrary to all expectation, the saw gin has been 
found to be superior, to, and niuch better adapted for cleaning 
this species of cotton than the other gin, and the cotton 
cleaned by it is preferred by those who understand the process 
of spinning cotton. The saws separate the gins from the 
cotton more effectually than the rollers, and, at the same time, 
give it a kind of teasing which is found to be highly beneficial 
to its quality. 

SOUTH AMERICAN COTTON. 

Pemambuco cotton has a fine, long staple, is clean and 
pretty, of a uniform quality, and is much esteemed by carders 
and spinners. It is principally used ,fi>r hosiery. 

Maranham cotton is rather inferior to the Pemambuco, is 
not of such an even quality, nor so clean ; it is very similar 
to good Demerara, and is used for the same purposes. 

Bahia cotton is very much like the Maranham, and obtains 
' the preference sometimes on. account of being cleaner, and 
more even in the length of the staple. 

JBio cotton. — This is a very inferior cotton, having a brown 
colour, and containing much shell ; it is generally used for 
the same purposes as the low West Indian. 

Surinam cotton has a long, fine staple; it is cle^n, has a 
yellowish colour, and is a superior cotton. It is used in the 
manufacture of hosiery. 

Cayenne cotton has a fine, good, clean staple, and is pre- 
ferable to the Surinam cotton ; it is used for the same pur- 
poses. 
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Demerara cotton. — This cotton has deteriorated very much 
In quality sinoe the colony has been in the posdesdon of the 
English. The best has a fine^ strong, sOky staple^ and is 
much esteemed: the inferior kinds are rather bro^m, dirty, 
and much mixed. 

Berhice cotton.- — The quality of this cotton has &llen off 
very much within the last few years. The best descriptions 
of it have a good staple, and are fine, silky, and clean ; but 
latterly there is a great deal of it brown, dirty, and mixed. 

Carihagena cotton has a very long staple; but it is weak, 
.stringy, and rather dirty. . 

Giron cotton is of a brown colour, has a &ir staple, and it 
generally pretty clean. ' 

Cumana cotton is inferior to the Griron in its staple, and 
not so clean. 

Caraccas cotton is also inferior to the Giron, and contains 
more dirt. 

La Guayra cotton is not as good as the Cumana, but better 
than the Caraccas, and not so dirty. 

WEST INDIA COTTON. 

^The cotton which comes from the numerous island»com- 
posing the West Indies, is of various qualities ; but, in ge- 
neral, it is a strong, coarse article, irregular in the staple, and 
only adapted to the manufacture of the stouter fabrics of 
clotii, to which it is mostly applied. It is totally unfit for the 
tnanu&cture of fine goods. 

Amongst the various islands, the best cotton is raised in 

some of the Bahamas, Barbadoes, Hayti, Curaooa, Grenada, 

St. Vincent, Guadaloupe, and Tobago. In these islands, 

however, there is not so much cotton raised now as formerly; 

21 



242 AMERICAN COTTON SPINNER. 

the attention of the planters being now principally directed to 
the raising of sagar. In the year 1789, there was more 
cotton produced in San Domingo, now Hayti, than is now 
grown in the whole of the West Indies. The' crop of that 
year amounted to 7;000;000 of pounds. 

EAST INDIA COTTON. 

Bourhon cotUm is the most even and uniform in its qua- 
lity of any of the different varieties, has a fine, silky staple, 
and is very clean. It is, with the exception of the Sea 
Island, the most valuable eotton brought into the market 

Sural cotton has a very fine, but exceedingly short staple. 
It is generally very dirty, containing leaves and sand. It is 
the lowest priced cotton in the market, and is used in the 
manufacture of coarse, low-priced goods. 

Bengal cotton is very much like the Surat, but still shorter 
in the staple. It is generally cleaner, and sells for about the 
same price as the Surat. • 

Madras cotton, — There is not much imported from this 
place. It is mostly raised from Bourbon seed, and is some- 
times not unlike it in staple. It is generally dirty, and con- 
tains miich shell, which diminishes its value. It is worth but 
little more than the Surat, though 9ome very good kinds will 
bring the price of West India. 

• In the years 1818 and 1819, when cotton rose to a very 
high price, being from thirty-one to thirty-four cents per 
pound, there were large quantities of East India cotton im- 
ported; but the machinery was not suited to such a short 
staple. Numbers of the English manufacturers now turned 
their attention to it, and had machinery made or altered to 
suit the short staple, with quite small rollers, so as to bring 
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their centres closer together. If the machines are prepared 
for it, good No. 50 filling may be spun from Bengal and 
Surat cotton ^bnt it is used principally for fustians, jeansi 
grandurells, and beaverteens. • 

TVBKJST AND LEY/NT COTTON. 

The Smyrna, Cyprus, and Salonica cottons, are of a shorty 
mossy character, and rather dirty. At one period it i^As the 
only cotton to be met with in the British market, with the 
exception of a -few bags from the West Indies, which were 
occasionally imported. Although it has a soft, silky appear* 
ance, yet it is neither well suited to the endurance of the ne- 
cessary operations of manufacturing into yam, noi* does it, 
when finished, make a strong, beautiful, or durable article. 
But a small quantity of it is now imported, which is chiefly 
used in making candle-wick ; this description of cotton being 
more inflammable than aiiy other. 

EGYPTIAN COTTON. 

The first importation of Egyptian cotton, into the English 
market was made during the year 1823. Since that time, 
considerable quantities of it have been imported every year. 
It is a very superior cotton, of a yellowish colour, not so fine 
and silky as the Sea Island, and ranks next to it in price and 
quality. It is somewhat irregular in the staple, and prepared 
in a bungling, slovenly manner. No description of cotton 
loses fless in carding, and it incorporates freely with cottoA of 
a shorter staple, such as New Orleans, Upland, Maranham, 
Bahia, and others. The best and cleanest of the cotton is 
generally used by the manufactnrenf for spinning a superiof 
quality of fine yam. 
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FBePOETIONATS COMMERCIAL VALUE OV THE DUTBRENT 

KINDS OV COTTON. 

In estimating the commercial value of the different kindi 
of ootton, they may Be placed in the following order, viz. :— - 
Best Sea Island, Egyptian, Bourbon, Pemambuco, Cayennci 
Bahia, Maranham, Surinam, Demerara, BerRce, Bahama, 
Grenada, Guraooa, Barbodoes, and the West Indies generally; 
OiroD, and the best Spanish; New Orleans, Upland, Tennes- 
see, Alabama, Smyrna, Cyprus, Salonica, Jamaica, St. Eatts, 
and the inferior West Indies ; Carthagena, Caraccas, and the 
inferior Spanish ; IVIadras, Beugsli and Surat The relative 
value of cotton in this series is tolerably permanent, and is 
here expressed with considerable accuracy: it Is deduced from 
the. average prices of the different kinds during a long period. 

« 

THE CULTIVATION OP COTTON 

Is by no means -a difficult operation. It is planted very 
much in the same manner as Indian com, during the mojith 
of March, or in the early part of April, depending upon the 
northern or southern inclination of the land. It is kept free 
from weeds during the summer by constant ploughing and 
hoeing. Wlfen seen at a short distance, during the earlier 
stages of its growth, it has a great resemblance to what are 
termed bunch beans, growing in hills or row^. In autumn, 
the slaves pick the cotton out x>f the opening pods, and de- 
posit what they collect along the rows, in baskets. This is a 
mode of separating the cotton from the husk or pod which 
ecmtains it. When it is collected in the cotton house, it is 
then cleaned from the seeds by the operation of the gin, which 
b a simple process. 14 is next pressed into bales by a ma- 
ehine somewhat resembliog a cider-press, and is then ready 



DESCRIPTION Oip COTTON. 245 

for market A few good hands will cultivate several acres 
of cotton. From one to two bales, and sometimes three, are 
produced on an acre of ground, according to the quality of the 
land. The prices of cotton lan'ds are various, and range from 
$10 or $20, to $30 per acre, and, sometimes, as high as $6Q| 
according to the quality of the land, its situation, and the 
character of the buildings and machinery upon it. 

THE PRODUCTION OF COTTON 

In America, was, from January, 1845, until December, 
> 1849, a period of five years, 14,150,000 bales ; during which 
period the consumption exceeded the product by nearly 
700,000 bales ; which amount was necessarily abstracted from 
the market, and contributed greatly to the present inflated 
prices of cotton. The cotton crop of the Southern States 
was much smaller in 1849 and in 1850, than it was in 1848; 
still, it sold for $30,000,000 more than that raised during the 
latter year. The small crops during the last two years have 
been the apparent cause of the present high prices ; but it 
would be difficult to account for them on this ground alone. 
There is no doubt but that an increased demand for raw 
cotton is the chief agent in bringing about this result, which 
IS very encouraging to the cotton growers, as there is a pros- 
pect of the present prices being sustained for a long period. 
Hie rapid increase of the cotton manufacture in England, 
which has now arrived at the enormous number of 17,000,000 
spindles, overreaches the production of all other parts of the 
world so much, as to cause them to shrink into insignificandls. 
England paid' $71,984^616 to the United States, last year, 
for raw cotton; which sum is exclusive of that paid to othef 
^tton-growing nations. 
21 • 
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The magnitude of the cotton trade, ajid the dependence of 
Engknd upon foreign nations for its supply of the raw ma- 
terial, has been a just cause of alarm to the manufacturers 
of Great Britain, who have repeatedly tried, and are at pre- 
sent trying to rid themselves of this state of dependence on 
other countries, hut particularly on America, for their supply. 
All these experiments, however, have proved to be abortive ; 
they will be so again, so far as cotton is concerned. Europe 
and England will have to depend upon America, and particu- 
larly upoif the United States, for their supply of cotton, so 
long as they cannot cultivate and civilize the nations inhabit- 
ing those parts of the world where cotton will grow. It is 
not a particular kind of soil, nor is it a particular treiatment, 
which makes the cultivation of cotton profitable; it is the 
union of a high degree of intellect and business qualities in 
the cotton planter, which contribute most to his prosperity. 
The blustering habits of the South Americans, the dishonesty 
of the Asiatic Indiana, and the avarice of the African rulersy 
are a safeguard to the North American cotton planter. 

Though our cotton and pur cotton planters are so far safe 
against foreign competition; yet, it is perhaps possible that flax 
may be brought into successful competition with our staple. 
Very recently, the announcement was made in Manchester, 
England, that flax had been prepared %i such a manner, aa 
to enable it to be spun on cotton machinery. A similar an- 
nouncement was made some fifteen or twenty years since, at 
which time it was considered ridiculous, to cut the long fibre 
of flax short, n^erely to suit it to the capacity of the throstle 
and mule. At present, the same thing has a different ap- 
pearance ; what was ridiculous twenty years ago, will now be 
grasped at with eagerness, if what it promises can be realized. 
Flax, in its natural state, with its long fibre, is hardly fit to be 
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ipiui on maehiiiery;.at; least; the process is too expensive, 
and, so far^ nothing is to be feared from its competition 
with cotton. But, if the flax fibre can be shortened, with- 
out any injury to its texture and strength, there is a reason- 
able prospect of its becoming a successful rival to cotton. 
The announcement of the accomplishment of this operation 
may have a sensible effect 'on the cotton grower and cotton 
broker; but there is a possibility of the realisation of this 

• object. The process upon which the shortening of the 
fibre of flax depends, is a chemical one ; and, as the ^means 
of chemistry are inexhaustible, we are justified in believing in 
the possibility of the announced invention. If flax continues 
to be spun in its natural long staple, the cotton culture has 
nothing to fear from its competition. 

From Hunt's Merchant's Magazine, December, 1850, we 
eopy the following data, respecting the production of, and 
commerce in cotton. The average cotton crop of die United 
States is, 2,851,000 bales per annum. The combined ex- 
portation of all other countries on the globe, is but 440,000 
bales. The bales of the United States are larger than those 
of other countries, which makes the relative yield still greater. 
Of the crop produced in the United States during the last 
year, (1850,) the ratio of the different States was as follows : 
Texas, 31,000 bales; New Orleans, 782,000 bales; Mobile, 
851,000 bales; Florida, 181,000 bales; Georgia, 344,000 
bales; South Carolina, 384,000 bales; other places, 24,000 

» bales. 

THE CONSUMPTION OF COTTON 

Shows some very remarkable fiicts, worthy of our attention« 
Our home consumption is at present 58^,000 bales, that of 
England, 1,472,000 bales, and that of France, 868,000 bales ; 
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the other European States together, «ensame about as mucb 
as France. England is, therefore, by far the largest consumer 
of raw cotton ; she uses more than one-half of all the raw 
cotton brought into market. The amount of cotton goods 
used by all the people of Oreat Britain, and her dependencieSi 
docs not reach the amount of manufactured goods used in 
the United States : our home consumption is greater in quan- 
tity than that of all Europe. 

A remarkable feature in the cotton trade is, that the con- - 
sumption of raw cotton is greater than its production. The 
increase of manufactures has been much more rapid than the 
increase of cotton plantations, which is the natural cause of 
the advance in the prices of cotton ; the manu^stcturers have 
been drawing on the surplus stock, and have diminished it 
considerably within the last five years. The average amount 
taken by the manufacturers, from 1840 to 1846, was 
2,414,000 bales, showing a considerable increase during the 
latter period; the supply in these respective periods was, 
2,561,000 bales, and 2,791,000 bales. The surplus stock of 
cotton in Europe, in 1844, was 1,101,000 bales ; at the end 
of the year 1849, it was only 646,000 bales. 

The above facts show that the advance in cotton is natural^ 
and not the result of a speculative movement : there is no 
prospect of a decline in prices, and our manu&cturers may as 
well make up their minds to move on slowly, until the stodc 
of goods in the market is so much reduced as to command 
higher prices. If the crops of the next and the following » 
year are more than average crops, of which there is no pre- 
sent prospect, it would not materially lower the price of cotton. 
England is, in this respect, in a worse predicament than the 
United States, for bulky goods^ which are remunerating, she 
tannot manufacture \ these will be left entirely to home pro- 
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dudaofl; in ike manafacture (^ which the Southern States will 
take a prominent part. 

The eonditicms under which cotton plantations laboured 
during the period of their oyer-productiony which so much 
reduced the price of raw cotton, as to make cotton planting 
unprofitable, may be considered as the cause of the rapid 
growth of the (9otton factories in the Ticinity of the cotton 
plantations. The present higher value of raw cotton has 
removed that cause; and, as the culture of cotton is more 
profitable than the spinning of it, the capital which would 
otherwise flow into the £EU}torie^, will be invested in the ex- 
tension of pls&talions. The cotton growing and thinly popu- 
lated States cannot produce the finer descriptions of goods, for 
want of the means and skill ; these productions can never be 
taken from the Eastern Staties ; and the sooner the manufac- 
turers of the New England States, and the States along the 
Atlantic coast, confine themselves to the production of fine 
goods, the better it will be for their interests. England will 
use all her endeavours to increase the cultivation of cotton in 
India, and particularly in Egypt, in order to keep down the 
price of ihe raw material.- But we have nothing to fear from 
these quarters. The only competition which threatens to be 
dangerous to our cotton, is from the use of flax ; if the Eng- 
lish manufacturers succeed in working it- cheaply on their 
cotton machinery, there is no doubt that we shall have to use 
most of the cotton ourselves ; for, not only England, but also 
the whole European continent, will prefer the use of linen 
goods to those made of cotton. This will, of course, deprive 
our cotton planters of an extensive market for the produce 
of their plantations. 
The expenses of the Eastern mills for coarse goods, such 
eommon heavy sheeting8. may be estimated as follows : — 
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a 

' Middling fiiir cotton^ per ponnd 13.50 cents. 

Waste 1.48 « 

Labour 3.80 " 

General expenses 2.08 '^ 

2.80 yards are one pound; this, divided in 20.86=7.45 ots. 

A yard of these sheetings, therefore, costs nearly 7} cents. 
If, on such heavy goods, freight and commission from and V 
the Southern States can be saved, it will be sufficient to pay 
reasonable profits. 

The foregoing considerations do not tend, in the smallest 
degree, to depreciate the value of pur cotton interest If 
£arope does not choose to buy a pound of our raw cotton, we 
can and will be prepared to work it all ourselves, and Europe 
will be compelled to buy our manufactured cotton. All we 
need is, the fostering care of beneficiid enactments, to bring 
our manu&otures to a high state of cultivation. We need only 
means and artistical skill, to enable us to compete in any 
European or other market, with any other nation, notwith- 
standing the apparent disadvantage arising from the higher 
wages which our operatives enjoys comparatively with those 
of other parts of the world. The inexhaustible mineral re- 
sources of the country will furaish abundant means for in- 
vestments, and the skill of our mechanics is proverbially supe- 
rior to any others. Let us cultivate the production of metals, 
and furnish a liberal education to all, and we may safely chal- 
lenge the world to a competition with our cheap manufactures. 

Cotton, above all other products, is our natural source of 
wealth, and will prove to be a more- potent agent in promoting 
our welfare, than it will be to any other nation : it is our 
natural force, and must finally defy all the artificial exertions 
of our neighbours. We are only beginning to manufisicture ; 
>»ut our expanding markets, pacific and' serene government, 
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Bght tazeS; abundant food, cheap materials in all respects, 
genial climate, and, above all, the untiring progress of our . 
artisans, are all combining to make us the chief cotton manu- 
fiicturers of the world. We now control the market in raw 
cotton, and it will not be many years before we shall also con- 
trol the market in manufactured cottons. The argument of 
cheap labour, so often alluded to by shortnsighted economists, 
is inadmissible in our case ; if historical evidences to the con- 
trary could be applied, they would show conclusively that 
success must follow oar contest for the supremacy. But we 
need no historical facts to prove our advantageous position. 
The European States are the only competitors which the 
United States has to fear in a contest of this nature. Vfe 
have already gained on the cotton manufactures of England 
in a ratio that is sufficient to prove the truth of our assertion. 
In the year 1830, the consumption of raw cotton in. this 
country was 19 per cent, of that bf Great Britain ; now, it 
is 37 per cent. Our manufactories advanced during that pe- 
riod 325 per cent., while those of England only advanced 
125 per cent. The next period of twenty years will show 
this more conclusively than the past. France has been, for 
8om^ time, and is now, stationary; the amount of cotton goods 
she now produces, is actually 'less than it was five years since. 
-The cotton manufactures of the other European States have 
improved^ but by a slow progress; and the amount of cotton 
used is so small, that we are justified' in. neglecting their rivalry. 
If we consider the natural, social, and political positions of 
those nations which are, or may possibly become competi- . 
tors with our cotton manufacturers, there are overwhelming 
advantages in our favour. In our natural relative position to 
our staple, we iiave a decided advantage; men and money are 
easily moved. If cotton cannot be manufactured cheap enough 
in the Northern or Eastern States, there will be no difficulty 
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in removing that branch of industrial art to the Western or 
Southern States. We can^ for home consumption at least^ 
move all the materials for manufactaring, more eacdlj than 
England and the European States can mov« the eotton and all 
materials necessary for manufacturing, food for operatives, &c. 
Our peaceful social condition, in giving scope to the full de- 
velopment of* the human faculties, is very congenial to the 
perfection of industrial pursuits ; while, on the other hand, 
the troubled condition of European society is not likely to 
afford that rest and peace of mind necessary to the fi«e opeia« 
tions of the intellect. . Kecent political disturbances have de* 
monstrated that the state of European society is such, that it 
cannot be restored to a peaceful condition for some time to 
come. Our political institutions are still more beneficial to the 
manufacturer than even our natural and social condition. Our' 
merchants are not haippered by a government whose aim is 
political superiority, and our mercantile operations are not 
impeded by military enactments and arbitrary legislation. 

We possess every element that enters into the manui^tiiis 
of cotton fabrics. We have iron in superabundance, and of 
such a quality as to defy all competition ; we have minend- 
coal, in such quantities and at such prices, as must appear fabu- 
lous to the inhabitants of other*parts of the world ; and we 
have a sufficiency of gold, copper, and other metals, to supply 
the wants 6f all nations. Our natural and unrestricted high* 
ways afibrd means of communication not equally enjoyed else- 
where; oup climate is highly favourable to life and labour; and, 
above all, we have food enough to supply the whole human 
race, if needed, and a free, honest, and hospitable population, 
with hearts open to all mankind, heads which comprehend, 
und an untiring energy, which shrinks before no difEculty. 

TBE END. 
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the ductility of Metals ; Wire Drawing, Drawing Metal Tubes, Solder- 
ing ; The use of the Blowpipe, and every other known Metal Worker's 
Tool. 

SyToe. The Practical Model Calculator, 

For the Engineer, Macliinist, Mannfactnrer of Bngine 
Work, NataI Architect, Miner, itnd Millwright. By 
Oliybb Btbnb, Compiler and Editor of the Dictionary of 
Machines, Mechanics, Engine Work and Engineering, and 
Author of various Mathematical and Mechanical Works* 
Illustrated bj numerous engravings. Complete in one 
large volume, octavo, of nearly six hundred pages,.. $3. 50 

Hie principal ot^jeets of this work are : to establish model calcula- 
tions to guide practical men and students ; to illustrate every practical 
rule and principle by numerical calculations, syBtemati<$ally arranged ; 
to give information and data indispensable to*those for whom it is in- 
tended, thus suroassing in value any other book of its charaeter ; to 
economize the labor of the practicalman, and to render his every-day 
ealculations easy and comprehensive. It will be found to be one of 
the most complete and valuable practical books ever pubUsbed. 

Cabinetmaker's and Upholsterer's Companion, 

Comprising the Rudiments and Principles of Cabinet- 
making and Upholstery, with Familiar Instructions, il- 
. lustrated by Examples for attaining a proficiency in the 
Art of Drawing, as applicable to Cabinet Work; the 
processes of Veneering, Inlaying, and Buhl Work ; the 
Art of Dyeing and Staining Wood, Bone, Tortoise Shell, 
eixs. Directions for Lackering, Japanning, and Varnish- 
ing ; to make French Polish ; to prepare the best Olues, 
Cements, and Compositions, and a number ^f Beoeipts 
particularly useful for Workmen generally. By J. Stokbs. 
In one' volume, 12mo. With Illustrations, 75 

** A large amount of practical information, of great service to all 
concerned in those brandies of bttsineas.''--OUa State JowmaL 

« 

Campion. A rraetieal Treatise on Meclianical 
Engineering; 

Comprising Metallurgy, Moulding, Casting, Forging Tools, 
Workshop Machinery, Mechanical Manipulation, Manu- 
facture of Steam Engine, etc., etc. Illustrated with 28 
plates of Boilers, Steam Engines, Workshop Machinery, 
6 
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etc., and 91 Wood Engrayings ; with an Appendix on the 
Analysis of Iron and Iron^Ores. By, Francis Campion, 
C. E.y President of the Civil and Mechanical Engineers' 
Society, etc. (Inpreu,} 

Celnart. The Perfumer. 

From the French of Madame Celnart ; with additions by 
Professor H. Dussauce. 8vo. {Inprets.) . 

Calbnrn. Tke Loeomotive Engine ; 

Inclndiug a Description of its Strnctnre, Rales for Esti- 
mating its Capabilities, and Practical Observations on its 
Con8tracti9n and Management. By Zbsah Colbubn. II- 
Instrated. A new edition. 12mo, 75 

** It is the most practical and generally useful work on the Steam 
Engine that we have seen,"— JSoston Traveler.** ' 

Dagoerreotjpist and Photographer's Companion. 

12mo., doth, • $1.00 

Distiller (The Complete Practical). 

By M. Lafatbttb Btbv, M.D. With Ilinsf rations. 12mo. 

$1.00 

** So simplified, that it is adapted not only to the use of extensive 
IHstillers, but for every farmer, or others wno may want to engage in 
DistiUUg."— JBtmiMr<irM« Unkm. 

Dttssaace. Practical Treatise 

• Os THB FaBRIGATION OF MaTCHBS, GuN CoTTOVy AHD FuLMI- 

KATiSG PowDBBfu By Prof. H. Dnssance. (Inpresi.) 

OONTI«NT8.— P*on>Aortt«.— History of Phosphorus; Physical 
Properties { Chemical Properties ; Natural State : Preparation of 
White Phosphorus ; Amorphous Phosphorus, and Benoxide of Lead. 
ifolcAM.— Preparation of wooden Matches ; Matches inflammable by 
rubbing, without noise t Common Lucifer Matches : Matf^hes without 
Phosphorus; Candle Matches; Matches with Amorphous Phospho- 
rus ; Matches and Rubbers without Phosphorus. 0un Cotton. — Proper- 
ties : Preparation: Paper Powder ; use of Cotton and Paper Powders 
for Fulminatiog Primers, ete.; Preparation of Fulminating -Primers, 
etc., ete. 

Dassance. Chemical Receipt Book: 

A General Formalary for the Fabrication of Leading 
Chemicals, and their Application to the Arts, Manufac- 
tures, Metallurgy, and i^gricuHnre. By Prof. H. Dns- 
. Muee. {In prssf.) 

7 
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Baird. The AmericaH Cotton Spinner^ and 
Manager's and Carder's Guide : 

A Practical Treatise on Cotton Spinning ; giving the Di- 
mensions and Speed of Machinery, Draught and Twist 
Calculations, etc.; with Notices of recent Improvements : 
together with Rales and Examples for making changes 
in the sizes and nambers of Roving and Yam. Com- 
piled from the papers of the late Robert H. Balrd. 
12mo $1.25 

Capron De Dole. Dussauce. Blues and Car- 
mines of Indigo: 

A Practical Treatise on the Fabrication of every Commer- 
cial Product derived from Indigo; By Felicien Capron 
de Dole. Translated, with important additions, by Pro- 
fessor H. Dussauce. 12mo ^ $2.60 

Chemisby "Applied to Dyeing. 

By James Napier, F. C. S. Illustrated. 12mo........$2.00 

COJS^T'BiNTS.-'General Properiiea V Jfo//er.— Heat, Light, Ele- 
ments of Matter, Chemloal Affinity. Non-MeUdlte 8ub9taneea. — Oxygen, 
Hydrogen, Nitrogen, Chlorine, Sulphur, Selenium, Phosphorus, Iodide, 
Bromine, Fluorine, Silicum, Boron, Carbon. MetaUie Substanees. — 
General Properties of Metals, Potassium,- Sodium, Lithium, Soap, 
Barium. Strontium, Calcium, Magnesium, Alminum, Manganese, Iron, 
Cobalt^ Nickel, Zinc, Cadmium, Copper, Lead, Bismuth, Tin, Titanium, 
Chromium, Vanadium, Tungstenum or Wolfram. Molybdenum, Tella- 
rium. Arsenic. Antimony, uranium. Cerium, Mercury. Silver, Gold, 
Platinum, Paliadium^^ridium, Osmium, Rhodium, Lantnanium. JTor- 
«lAnte.— Red Spirits, Barwood Spirits, Plumb Spirits, Yellow Spirits, 
Nitrate of Iron, Acetate of Alumina, Black Iron Liquor, Iron and Tin 
for Royal Blues, Acetate of Copper. VegettMe Matters used in DyHng. — 
Galls, Sumach, Catechu, Indigo, Logwood, BraxU-woods, Sandal-wood, 
Barwood; Camwood, Fustic, Toung Fustic. Bark or Quereitron, Fla* 
Tine, Weld tyt Wold, Turmeric, Persian Berries, Safflower, Madder, 
Muigeet, Annota, Aikanet Root, Archil. Proposed New VegeiabU 
J>ge8. — Sooranjee, Cari^Juru. Wongshy, Aloes, Pittaoal, Barbary Root. 
Animal Matters tued in 2)yefn^.— Cochineal, Lake or Lac, Kerms. 

This will be found one of the most raluable books on the suttJeot of 
dyeing, ever published in this country. 

it 

Dnssaace. Treatise on ttie Coloring Matters 
Derived from Coal Tar ; 

llieir Practical Application in Dyeing Cotton, Wool, and 

o 
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Silk ; the Principles of the Art of Dyeing and of the Dis* 
tillation of Coal Tar ; with a Description of the most Im- 
portant New Dyes now in use. By Professor H. Dus- 
sauce, Chemist. 12mo , $2.50 

COWTEWTS.— Historical Notice of the Art of Dyeing— Chemical . 
Principles of the Art of Dyeinr— Preliminary Preparation of Stuffs— 
Mordants — Dyeing— On the Coloring Matters produced by Coal Tai^— 
Distillation of Coal Tai^History of Aniline— Properties of AniUne— 
Preparation of Aniline directly from Coal Tar— Artificial Preparation 
of Aniline — Preparation of Benzole— Properties of Benzole — Prepara- 
tion of Nitro-Benzole— Transformation of Nitro-Benzole into Aniline, 
l)y means of Sulphide of Ammonium $ by Nascent Hydrogen : by Ace- 
tate of Iron : and by Arsenite of Potash— Properties of the JBi-Nitro- 
Benzole— Aniline Purple— Violine — Hoseine — Emeraldine — Bleu, de 
Paris— Futschine, or Magenta— Coloring Matters obtained by other 
bases from Coal Tar— Nitroso-Phenyllne— Di Nitro-Aniline— Nitro- 
Fhenyline-^Pioric Acid — Rosolic Acid— Qulnollne — Napthaline Colors 
— Chloroxynaphthalic and Perchloroxynapthalio Acids— Carminaph- 
tha — Ninaphthalamine — Nitrosonaphthaline — Naphthamein — Tar Red 
— Azuline — Application of Coal Tar Colors to the Art of Dyeing and 
Calico Printing— Action of •light on Coloring Matters from Coal Tar 
—Latest Improvements in the Art of Dyeing— Chrysammio Acid— Mo- 
lybdic and Picric Acids— Extract of Madder— Theory of the Fixation 
of Coloring Matters in Dyeing and Printing— Principles of the Action 
of the most important Mordants— Aluminous Mordants — Ferruginous 
Mordants— Stanniferous Mordants— AsHficial Alizarin— Metallic Hy- 
posulphites as Ikfordants— Dyer's Soap— Preparation of Indigo for Dye- 
ing and Printing— Relative value of tndlgo — Chinese Green Murexide. 

Bjer and ColoMnaker^s Companion : 

Containing upwards of two hundred Receipts fbr making 
Colors, on the most approved principles, for all the 
yarions styles and fabrics now in existence ; with the 
Scouring Process, and plain Directions for Preparing, 
Washing-off, and Finishing the Goods. Second edition. 
In one volume, 12mo...; • «. 75 

FreDfih Dyer, (The) s 

Comprising the Art of Djelng in Woolen, Silk, Cotton, 
etc., etc. Bj M. M. Riffaalt, Vernaud, De Fonteuelle, 
Thillaje, and Mallepejre. (Jn press,) 

Love. The Art of Dyeing, Gleaning, Sconring, 
and Finishing, 

Oh the Most Approved English Aim Fberch Methods ; 
being Prac^cal Instructions in Dyeing Silks, Woolens 
and Cottons, Feathers, Chips, Straw, etc.| Sconring and 
Cleaning Bed and Window Curtails, Carpets, Rugs, etc., 
French and English Cleaning, any Color or Fabric of 
Silk, Satin, or Damask. By Thomas Love, a working^ 

Dyer and Sieourer. In one volume, 12mo.... $3.00 

9 
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O'Neill. Chemistry of Calico Printing, Dye- 
ing, and Bleaehing ; 

Inelndlng Silken, Woolen; and Mixed Goods ; Fraeti«al 
and TheoreUoaL B/ Charles O'NeilL (Inprnt.) 

O'Neill. A Dictionary of Calico Printing and 
Dyeing. 

Bjr Charles O'Neill. (/» prut.) 

Scott. The Practical Cotlon'Spinnec^and Man- 
nfaetnrer; 

• • 

Ob, This Manaobb avd Ovbblooksb's Compakiob. Tliii 
work ooD tains a ComprehenBiTe S/Btem of Caloulations 
for Mill Gearing and Machinery, from the first Moving 
Power, through the different processes of Carding, Draw- 
ing, Slabbing, Roving, Spinning, and Weaving, adapted 
to American Machinerj, Practice and Usages. Compen- 
dious Tables of Yarns and Reeds are added. Illustrated 
hy large Working- Drawings of the most approved Aineri- 
cau Cotton Machinery. Complete in one volume, oc- 
tavo $3.50 

This edition of Scott*s Cotton-Spinner, by Oliver Byrne, is designed 
for the American Operative. It will be found intensely praetical, and 
will be of the greatest possible value to the*" Manager, Overseer, and 
Workman. 

Sellers. The ColoMnixer. 

Bjr John Sellers, an Experienced Practical Workman. 
To which is added a Catbchism of Chbmistbt. In on6. 
volume, 12mo. {In press.) 

Smith. The Dyer^s Instructor; 

Comprising Practical Instructions in the Art of Dyeing ' 
Silk, Cotton, Wool and Worsted, and Woolen Qoods, as ' 
Single and Two-colored Damasks, Moreens, Camlets, 
Lastings, Shot Cobourgs, Silk Striped Orleans, Plain Or- 
leans, from White and Colored Warps, Merflios, Woolens, 
Yarns, etc.; containing nearly eight hundred Receipts. 
To which is added a Treatise on the Art of Padding, and 
the Printing of Silk Warps, Skeibs and Handkerchiefs, 
and the various Mordants and Colors for the different 
10 



stjles of saoh work. By David Smith, Pstt«m Dyer. 
A new edition, in one yolnme, 12mo $3.00 

COirnOVTB.— Wool Dvelng, 60 reeeipti— Gotton Dyeing, 68 re- 
oeipt»--Silk Dyeing. W reeeipts— Woolen Y*m Dyeing, 69 receipts— 
Wonted Yam Dyeing, 61 reoeipts-r- Woolen Dyeing, (Sa recelptt— Dsr 
nsik Dyeing, 40 reeeipt|[h-Moreen I^reing, 38 receipt!— Two-Colored 
Damask Dyeing, SI receipts-^<3amlet Dyeing, 28 receipts— Lasting Dye- 
ing, 33 receipts— Shot Cobourv Dyeing. 18 receipts — Silk Striped Or- 
leans, from Black, White, ana Colored «Warp8, 83 receipts— Colored 
Orleans, from Black Warps, 16 receipts— Colored Orleans and Co- 
bourgs, nrom White Warps, 37 receipts— Colored Merinos, 41 receipts 
— Woolen Shawl Dyeing. 16 receipts— Padding, 43 receipts— Silk, Warp, 
Skein, and Handkerchief Printing, 82 receipts— Nature and Use of Dye- 
wares, including Alum, Annotta, Archil, Ammonia, Argol, Super 
ArgoL Camwood, Catechu, Cochineal, Chrome, or Bichromate of Pot- 
ash, Cudbear, Chemic, or Sulphate of Indigo, French Berry, or Persian 
Berry, Fustic or Young Fustic, Galls, Indigo, Kermes or Lac Dye, 
XiOgwood, Madder, Nitric Acid or Aqua For^, Nitrates, Oxalic lin, 
Peachwood, Prussiate of Potash, Quercitron Bark, Samower, Saun- 
ders or Red Sandal, Sapan Wood, Somach, Turmeric, Examination of 
Water by Tests, etc., mc 

Tonstain. A Practical Treatise on the Woolen 
Mannfactnre. 

From the Frenoh of M. Toastain. (In /n-est.) 

Ulrieh. Bussanee, A Complete Treatise 

Ov THE Abt of Dteiko Cotton Avn Wool, as pbaotisbd iv 
Pabis, Roubv, MrLHOUSB ABD Gbbxakt. From the French 
of M. Louis Ulrieh, a Practioal Dyer in the principal 
Mannfactories of Parlp, Rouen, Mul house, etc., etc. ; to 
whioh are added the most important Receipts for Djreing 
Wool, as practised in the Manufacture Imperiale des 
Oohelins, Paris. By Professor H« Dussauce. 12mo..|3.00 

CX>VT]BNT8.- 

Rouen Dyes, 108 Receipts. 

Alsace " 386 •< 

German " 109 « 

Mulhouse" 73 " 

Parisian *< SS *• 

Gobelins ** 100 •* 
la all nearly. TOO Receipts. 
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Easton. A Practical Treatise on Street or 
Horse-power Railways; 

Their Location, Construction and Management; with 
general Plans and Rules for their Organization and Ope- 
ration ; together with Examinations as to their Compara- 

. 11 
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• 

tire Adyantages orer the Omnibus STStem, and Inqniiies 
as to their Value for Investment ; including Copies of 
Municipal Ordinances relating thereto. Bj Alexander 
Saston, G. B. Illustrated bj twentj-three plates, 8vo., 
cloth : $2.00 

• 

£xaminatioss <tf Drugs, Medicines, Chemicals, 
, • etc., 

As to their Parity and Adnlt«rationa. By C. H. Peiroe, 
ILD. 12mo., cloth .' 12.00 

Fisiier's Photogenic Manipuktion. 

16mo., oloth 62 

Gas and Ventilation; 

^ A Practical Treatise on Qas and Ventilation. By E. B. 
Perkins. 12mo., oloth 75 

Gilbart. A Practical Treatise on Banking. 

By James William GKlbart, F. R. S. A new enlarged and 
improved edition. Bdited by J. Smith Homans, editor 
of ** Banker's Magazine." To which is added ** Money," 
by H. C. Carey. 8vo $3.C!p 

. Gregory's Mathematics for Practical Men; : 

Adapted to the Pursuits of Surveyors, Architects, Me- 
chanics and Civil Engineers. 8vo., plates, clolh...$1.50 

Hardwich. A Manual of Photographic Cl^em- 
istry; 

Including the practice of the Collodion Prooess. By J. 
^¥, Hardwich. ^In press.) 



Hay. The Interior Decorator; 



The Laws of HarmoAious Coloring adapted to Interior 
, Decorations ; with a Practical Treatise on House Paint- 
ing. ]^y D. R. Hay,. House Painter and Decorator. Il- 
lustrated by a Diagram of the Primary, Secondary and 
Tertiary Colors. ]2mo. (^In press,) 
12 



Inventor^s Guide — ^Patent Office and Patent 
Laws: 

Or, a Guide to Inyentors, and a Book of Reference fpr 
JadgeSi Lawyers, Magistrates, and others. B7 J. O. 
Moore. 12nio., doth , $1.00 

Jervis. Railway Property. A Treatise 

Os THE CovsTBUCTioN AKD Makaoembnt OF Eailwats ; de- 
signed to afford useful knowledge, in the popular style, 
to the holders of this class of property ; as well as Rail- 
way Managers, Officers and Agents. By John B. Jervis, 
late Chief Engineer of the Hudson River Railroad, Cro- 
ton Aqueduct, etc. One volnmey 12mo., cloth $1.50 

COIVTIiNTS. — Preface — Introduetlon. Conttruction, -^ Introduo- 
tory— Land and Land Damages— Location of Line — Method of Buslnesi 
— Grading-'Bridges and Culverts— Road Crossings— Ballasting Track — 
Cross Sleepers— XJhatni and Spikes— Rails— Station Buildings— Loco- 
motlves,^ Coaches and Can. c)!p«ra/ino.--Introduotory— Freight— Fas- 
sengers- Engine Drivers — Repairs td Track— Repairs of Machinery- 
Civil Engineer — Superintendent — Supplies of Material — Receipts — Dis- 
bursements — Statistics — Running Trains -^ Competition — Financial 
Management— General Bemarks. 

Johnson. The (]oaI Trade of British America ; * 

With Researches on the Characters and Practical Values 
of American and Foreign Coals. Bj Walter R. Johnson, 
Civil and Mining Engineer and Chemist. . 8to.. $2.00 

This volume contains the resuUs of the experiments made for the 
Navy Depar^ent, upon which their Coal contracts are now based. 

Jelmston. Instoietioiis for the Asalysis of 
Soils, limestones and Manures. 

By J. F. W. Johnston. 12mo.. 38 

Larkin. The Praetical Brass and Iron Found- 
er's Gai^e; 

A Conoiie Treatise on the Art of Brass Fonnding, Uonlcl- 
,ing, etc. Bjr James Larkin. 12mo., cloth (1.00 

Leslie's (Miss) Complete Cookery; 

Directions for Gookeryin its Various Branches.' By Miss 
Leslie. 58fh thousand. Thoroughly revised ; with the' 
addition of New Receipts. In one volume, 12mo., half 

bound, or in sheep • $1.00 

13 
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Leslie's (Miss) Ladies' Hoase Book; 

A II»nnal of Domestio Econom/. 20tli lOTised edition. 
12mo., sheep ~~ fl.OO 

Leslie's (Miss) Two Hundred Receipts in 
Frencli Cookery. * 

Cloth, 12mo 25 

Lieber. Assiyer's Guide; 

Or, Practical Directions to Aasajers', Miners- and Smelters, 
for the Teats and Assajs, bjr Heat and hy Wet Prooenses, 
of the Ores of all the principal Metals, and of Gold and 
Silver Coins and Alloys. Bj .Oscar M. Lieber, late Geolo- 
gist to the State of Mississippi. 12iuo. With illustra- 
tions .- :. 75 

**Amoiiff the indiipensable works for this purpose, is this Uttie 
guide.'*— ArMiMUi, 

Lowig. Principles of Organic and Fhysiolo^« 
eal Chemistry. 

By Dr. Carl Lowig, Doctor of Medicine and Philosophy; 
Ordinary Professor of Chemistry in the UnlYersity of 
Zurich; Author of '* Ghemie des Oif anischen Yerbindun- 
gen.'' Translated by Daniel Breed, M. D., of the U. S. 
Patent Office ; late of the Laboratory of Xaebig and Lowig« 
8to., sheep $3.50 

Marble Worker^s Manual; • 

Containing Practical Information respecting Marbles in 
general, their Cutting, Working and Polishing, Veneer- 
ing, etc., eto. 12mo.y cloth ••.•..,.... $1.00 

Miles. A Plain Treatise on Horse-shoeing. 

With niustrations. By William Miles, Author of ** The 
Horse's Foot.".*..*.. **...*...* 75 

Morfit.. The Arts of Tanning, Currying and 
Leatiier Dressing. 

Theoretically and Practically Considered in all their De- 
tails ; being a Full and Comprehensive Treatise on the 
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Mannfactnre of the Various Kinds bf Leather. Illtis* 
trated by over two hundred Engravings. Edited from the 
French of De Fontenelle and Malape^ere. With .nu- 
merous Emendations and Additions, hy Campbell Morfit, 
Practical and AnaljticarChemist. Oomplete in one vol- 
ume, ootaTO.. •••-• ...• - $10.00 

ThiB important Treatise will be found to cover the whole field in 
the moat masterly manner, and it is believed that in no other branch 
of applied science could more signal service be rendered to American 
Manufactures. 

The publisher is not aware that in any other work heretofore Issued 
in this country, more space has been wsvoted to this sultject than a 
single chapter ; and In ofltering this volume to so lam and intelligent 
a class as American.Tanners and Leather Dressers, he feels eonlident 
of their substantial support and encouragement. 

CONTIDNTS.— Introduction— Dignity of Labor— Tan and Tannin 
—Gallic Acid—Extractive-Tanning Materials— Oak Barks— Barkina^ 
of "freea— Method of Estimating the Tanning Power of Astringent 
Substances- Tan— The Structure and CompoBition of Skin— DifiTerent 
Kinds of Skin suitable for Tanning— Preliminary Treatment of Skins 
—Tanning Process— Improved Processes- Yauguelin's Process— Ac- 
celerating Processes — Kea8ley's,TrumbulP8, Hlbbard's^ and Leprieur's 
Processes— Tanning with Extract of Oak-Bark— Hemlock Tanning- 
With Myrtle Plant— English Harness Leather— Calf Skin»— Goat iu\^ 
Sheep Skins— Horse Hldeft— Buck. Wolf and Dog Skins— Buffalo, or. 
** Grecian** Leather— Russia Leather^Red Skins— Wallachia Leather 
—Mineral Tanning— Texture and Quality of Leather, and the meane 
of DiseoverlDlf Its Defects— Tawing— Hungary Leather— Oiled Leather 
—Tanning as practised by the Mongol Tartanh-I&agreen— Parchment 
—Leather Bottles— Tanning of Cordage and Sail Cloth— Glazed or~^ 
** Patent** Leather— Helverson*s Process for Renderii^ Bides Hard 
and Transparent— Currying— Currying of Calf Skins — Currying of 
Goat Skins— Red Leather— Fair Leathei^— Water Proof Dressing- 
Perkins* Machine for Pommelling and Graining Leather— Splitting, 
Shavii^f, Fleshing and Cleansing Machines— Embossing of Leather— - 
Gut Dressing. 

Morfit. A Treatise on Chemistry 

Applied to thb MANUFAcrunB of Soap and Cardlbs ; being 
a Thorongli Exposition, in all their Minutiae,' of the prin- 
ciples and Practice of the Trade, based npon the most 
recent DiscoTenes in Science and Art. By Campbell 
Morfit, Professor of Analytical and Applied Chemistry in 
the Uniyersity of Biiaryland. A new and improved edi- 
tion. Illnstrated with 260 Engravings on Wood. Com- 
plete in one rolnme, large 8vo..... $6.00 

CONTllirT8.-^HAPTER L The History of the Art and its Rela* 
ttona to Scienoe— 11. Chemioal Combination — III. Alkalies and Allca* 
line Earths— IV. Alkallmentary— V. Acids— VI. Origin and.C<nnpo8l- 
tion of Fatty Matters— VII. Saponiflable Fats— Vegetable flits— Ani- 
mal Fats— waxes— VIII. Action of Heat and Mineral Acids of Fatty « 
Matters- IX. Volatile or Essential Oils,- and Besins— X. The Proxi- 
mate Principles of Fats— Their Composition and Properties— Basle 
Constituents of Fats— XI. Theory of Saponification— XII. Utensils 
R^ulsite for a Soap Factory— XIII. Preparatory Manipulations in 
ttM Preoess of Maidng Soap— Preparation of the Lyes— XtV. Hard 
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floMMh^XV. Soft Soa|MN-XVI. SoAiM by the Cold Prooega— XVII. SUi- 
OAted Soaps— XVIII. 'IV>liet Soaps— XIX. Patent Soaps— XX. Fraud 
and Adulterations in th^ Manufacture of Soap— XXI. Candles— XXII. 
lUnmination— XXIII. Philosophy of Flame— XXIV. Raw Material 
for Candles— Purification and Bleaching of Suet— XX V. Wicks— XX VI. 
Dipped Candles— XXVII. Moulded Candles— XXVIII. Stearin Candles 
—XXIX. Stearic Acid Candles—" Star" or " Adamantine" Candles— 
Saponification by lime — Saponification by Lime and Sulphurous Acid 
—saponification by Sulphuric Acid— Saponification by the combined 
action of Heat, Pressure and Steam— XXX. Spermaceti Candles— 
XXXI. Wax Candles— XXXII. Composite Candles— XXXIII. Paraflln 
—XXXIV. Patent Candles— XXXV. Hydrometers and Thermometers. 

Mortimer. Pyrotechnist's Companion; 

Or, a Familiar System of Fire-works, By (J. W. Morti- 
mer. Illustrated by numBrotis Engravings. 12mo... 75 

Napier. Manual of Eleetro-Metailurgy ; 

Inoluding the Application of the Art to Manufactaring 

Processes. By James Napier. From the second London 

edition, revised and enlarged. lUnstrated by Eugrav- 

• ings. In one volume, 12mo |1.50 

Napier's Eleetro-Metallu^ Is generaU j regarded as the very best 
Practical Treatise on the Suqjeot in the Englisn Language. 

OONTSK'TB,- History of the Art of Electro-Metalldlgy— OeserliH 
tton of Galvanic Batteries, and their respective Pecullarltie*— Elec- 
trotype Processes — Miscellaneous Applications of the Process of Coat- 
ing with Copper — Bronzing — Decomposition of Metals upon one 
another— Eleotro-Plating-Eleotro^ilding-Results of Experiments 
on the Deposition of other -Metals as Coatings, Theoretical Observa- 
tions. 

Norris's Hand-book for Locomotiye Engineers 
and Maehinists; 

Comprising the Calculations for Constructing Locomo- 
tives, Maimer of setting Valves, etc., etc. By Septimus 
Norris, Civil and Mechanical Sngineer. In one volume, 
12mo., with Illustrations $1.50 

** With pleasure do we meet with such a work as Messrs, Norris 
and Baird nave given us." — Artizan, 

** In this work he has given us what are called * the secrets of the 
business,' in the rules to construct locomotives, in order that the mil- 
^n should be learned in all things.''— 6ie^^ American, 

Nystroffl. A Treatise on Screw-Propellers- and 
their Steam-Engines ; 

With Practical Rules aud Examples by which to Calcu- 
late and Construct the same for any description of Yes* 
sels. By J. W. Nystrom. Illustrated by over thirty 
large Working Drawings. In one volume, ootavQ...83«50 
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Orerman. The Manofaeture of Iron in all its 
Yarioas Branches; 

To which is added an Easaj on the Manufacture of Steel. 

By Frederick Overman, Mining Engineer. With one 

hundred and fifty Wood Engravings. Third edition. In 

one volume, octavo, five hundred pages $6.00 

" We have now to announce the appearance of another valuable 
work on the sableeti which, in oar humble opinion, sappliea any defi- 
ciency which late improvementi and discoveries may have caused, 
from the lapse of time since the date of * Mushet' and * Sehrivenor.* 
It is the produelion of one of our Trans- Atlantic brethren, Mr. Fred- 
erick Overman, Mining Engineer ; and we do not hesitate to set it 
down as a work of great importance to all connected with the iron in- 
terests : one which, while it is sufliolently technological fully to ex- 
Slain chemical analysis, and the various phenomena of iron under 
iffetent circumstances, to the satisfaction of the most fastidious, ie 
.written in that clear and comprehensive style as to be available to the 
capacity of the humblest mind, and consequently will be of much ad- 
vantage to those works where the proprietors may see the desirability 
of placing it in the hands of their operatives."— Lojuioa Minit^f 
* Journal* 

Flihiter, Gilder and Yarnisher's Companion; 

Containing Rules and Regulations in every thing relating 
to the Arts of Painting, Gilding, Varnishing and Glass 
Staining ; with numerous useful and valuable Receipts ; 
Tests for the detection of Adulterations in Oils and 
Colors ; and a statement of the Diseases and Accidents to 
which Painters, Gilders and Yarnishers are particularly 
liahle, with the simplest methods of Prevention and 
Remedy. Eighth edition. To which are added Complete 
Instructions in Graining, Marhling, Sign Writing, and 
Gilding on Glass. 12mo., cloth 75 

Paper>Hanger's (Tiie) Companion; 

In which the Practical Operations of the Trade are sys- 
tematically laid down ; with copious Directions Prepara- 
tory to Papering ; Pserentions against the effect of Damp 
in Walls ; the various Cements and Pastes adapted to 
the several purposes of the Trade ; Ohservation's and Di- 
rections for the Panelling and Ornamenting of Rooms, 
etcl, Ac. By James Arrowsmith. In one volume, 
12mo .^ 75 

Practical (The) Surveyor's Guide; 

Containing the necessary information to make any per- 
son of common oapaoity a finished Land Surveyor, with- 

17 



PBAOTIOAI. AHD BOUSNTIVIO BOOKS. 

ont the. aid of. a Teacher. By Andrew Duncan, Land 
Surrey or and Civil Engineer. 12mo ..'. 75 

Haying' had an experience as a Practical Surveyor, etc., of thirty 
years, it is believed that the author of this volume possesses a thorough 
knowledge of the wants of the profession ; and never having met with 
anj work sufficiently concise and instructive in the several details 
necessary for the proper qualification of the ^Surveyor, it has been hia 
object to supply that want. Among other important matters in the 
book, will be found the following : 

Instructions in levelling and profiling, with a new and speedy plan 
of setting grades on rail and plank roads — the method of inflecting 
curves— the description and design of a new instrument, whereby dis- 
tances are found at once, without any calculation— a new method of 
surveying any tract of land by measuring one line through it— a geo- 
metrical metnod of correcting surveys taken with the compass, to fit 
them for calculation— a short method of finding the angles fhun the 
courses, and vice venor—the method of sttrveymg with the compass 
through any mine or iron works, and to eorrect the deflections of the 
needle by attraction— description of an instrument by the help of « 
which any cme may measure a map by inspection, without calculation 
—a new and short method of calculation, wherein fewer figures ar^ 
used— the method of correcting the diurnal variation of the needle 
•—various methods of plotting* and embellishing maps— the most cor- 
rect method of laying off plots with the pole, etc.— description of a 
new compass contrived by the author, etc., etc. ^ ^ 

Railroad Engineer's Pocket Companion for the 
Field. 

By W. Griswold. 12mo., tucks $1.00 

Riddell. The Elements of Hand-Raiiing ; 

Being the most Complete and Original Bxposition- of this 
Branch of Carpentry that has appeared. By Robert 
Riddell. Third edition. Enlarged and improved. Il- 
lustrated by 22 large plates. 4to.« cloth.. $3.00 

finral Chemistry; 

An Elementary Introduction to the Study of the Science, 
In its relation to Agriculture and the Arts of Life. By 
Edward Solly, Professor of Chemistry in the .Horticul- 
thral Society of London. From the third improved Lon- 
don edition. 12mo 4 • $1.25 

• 

'Shank. A Practical Treatise 

Ok Railway Cimviss, and Locatiok fob Youko ExomvBBS. 
By Wm: P. Shunk, Civil Engineer. 12mo $1.00 

Strength and Other Properties of Metals; 

Reports of Experiments on the Strength and other Pro- 
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perties of Metals for Cftnnon. With a Description of the 
Machines for Testing Metals, and of the Classification of 
Cannon in service. B7 Officers of the Ordnance Depart- 
ment U. S. Army. By authority of the Secretary of 
War. Illnstrated by 25 large steel plates. In one vol- 
ume, quarto.. $10.00 

The best TreatiM on Caat-iron extant. 



Tables Showing the Weight 



Or RouFD, SauARB avd Flat Bab Iron, Stbsl, etc., by 
Measurement. Cloth*. 50 

Taylor. Statistics of Coal; 

Including Mineral Bituminous Substances employed in 
Arts and Manufactures ; with their Geographical, Geo- 
logical and Commercial Distribution, and Amount of Pro- 
duction and Consumption on the American Continent. 
With Incidental Statistics of the Iron Manufacture. By 
R. C. Taylor. Second edition, revised by S. S. Halde- 
man. Illustrated by five Maps and many Wood Engrav- 
ings. 8vo., cloth .'. $6.00 

Templeton. The Practical Eiaminator on 
Steam and the Steam Engine ; 

' With Instructive References relative thereto, arranged 
for the use of Bngineers, Students, and others. By Wm. 
Templeton, Engineer. 12mo 75 

Thla work was oriffinally written for the author's private use. Re 
Wa* prevailed upon by various Engineers, who had .seen the notes, to 
consent to its publication, from their eager expression of belief that 
it would be equally useM to them aa it had been to himself. 

Tin and Sheet Iron Worker's Instrnctor; . 

Comprising complete Descriptions of the necessary Pat- 
terns and Machinery, and the Processes of Calculating 
Dimensions, Cutting, Joining, Raising, Soldering, etc., 
etc. With numerous Illustrations, (/n press.) 

Treatise (A) on a Boi of Instruments, 

And the Slide Rule ; with the Theory of Trigonometry 
and Logarithms, including Pri^ctieal Geometry, Survey- 
ing, Measuring of Timber, Cask and Malt Gauging, 
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Heights and Bistanoes. By Thomas Kentish. , In one 
Tolume, 12ino $1.00 

A volume of inestimable value to Engineers, Gangers, Students, and 
others. 

TurDbnll. The Mectro-Mnpetic Telegraph; 

With an Historical Account of its Rise, Progress, and 
Present Condition. Also, Practical Saggestions in regard 
to Insulation and Protection from the Effects of Light- 
ning. Together with an Appendix containing seyeral 
important 'telegraphic Devices and Laws. By Lawrence ^ 
Tumbull, M. p.. Lecturer on Technical Chemistry at the 
Franklin Institute. Second edition. Revised and im- 
proved. Illustrated by numerous Engravings. 8vo..|2.0O 

Tnrner's (The) Companion; 

Containing Instruction in Concentric, Elliptic and Eccen- 
tric Turning ; also various Steel Plates of Chucks, Tools 
and Instruments ; and Directions for Using the Eccentric 
Cutter, Drill, Vertical Cutter and Rest ; with Patterns 
and Instructions for working them. 12mo., cloth..... 75 

Bell. Carpentry Made Easy; 

Or, The Science and Art of Framing, on a New and Im- 
proved System ; with Specific Instructions for Building 
Balloon -Frames, Barn Frames, Mill Frames, Warehouses, 
Church Spires, etc. ; comprising also a System of Bridge 
Building ; with Bills, Estimates of Cost, and Yalnable 
Tables. Illustrated by 38 plates, comprising nearly 200 
figures. By William E. Bell, Architect and Practical 
Builder. 8vo,...:. $3.60 
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SOCIAL SCIENCE. 

THE VOBKS OF HENBT C. CABET. 



** I challenge the production from among the writers on politieal 
economy of a more learned, philosophical,, and convincing speculator 
on that theme, than my distinguished fellow-dtizen, Henry C. Carey. 
The works he has published in support of the protective policy, are 
remarkable for profound research, extensive range of inquiry, rare 
logical acumen, and a consummate knowledge of history." — SpoBch of 
Hon, Edward Joy MorrU, in the Howe <tf RMreserUatime of Ike United 
SUaes, February 2, 1880. 
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FUBUSHIID BT HXVB7 CABBY BAIBB. 

THE WORKS OF JH[ENRT C. CAREY. 

<< Henry C. Carey, the best known and ablest economist of North 
America. • * * • • in Europe he is principally known by his 
striking and original attacks, based upon the peculiar advantages of 
American experience, on some of the principal doctrines, especially 
Malthus' * Theory of Bopulatioa' and Ricardo's teachings. His views 
have been lai^ely adopted and thoroughly discussed in Europe."— 
" the German PolUical Lexicon,** Edited by BhmUdUi and Brater, Leipeic. 
1868. 

" We believe that your labors mark an era in the science of political 
economy. To your researches and lucid arguments are we indebted 
for the explosion of the absurdities of Malthixs. Say, and Rioardo, in 
r^ard to the inability of the earth to.meet the demands of a growing 
population. American industry owes y«u a debt. which cMinot be re- 
paid, and which it will ever be j>roud to acknowledge. — From a Letter 
of Hon. George W. ScranUm, if. CL, Hon, WUHam Jesntpt and over Hxty 
U^venUal cUixene of LMzeme County, Pennndvania, to Henry C. Carey, 
AprU3,l8t», . , 

Financial Crises; 

Their. Cftuses and Effects. Svo., paper 25 

Freneli and American Tariffs, 

Compared in a Series of Letters addressed to Mons. M. 
Gheyalier. Syo., paper \5 

Harmony (Tlie) of Interests; 

Agrionltural, Hannfactnring and Commercial. 8yo., 

paper ; '. 75 

qioth $1.25 

" We can safely recommend this remarkable work to all who wish 
to investigate the causes of the progress or decline of industrial com- 
munities."— jBlocJkiMKMl'xJtfiaj^aa^ne. 

Letters to the President of the United States. 

8yo., Paper.. , • ; « 50 

Miscellaneons Works ; 

Comprising "Harmony of Interests,'* "Money," *< Let- 
ters to the President," "French and American Tariffs," 
and " Financial Crises." .One volame, 8Vb., half bonnd. 

$2.25 



Money 



; A Lectnre 



Before the New Tork Qeographioal and Statistical So- 
ciety. Svo., paper , 15 
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THE WORKS OF H£NRT C. CAREY. 



Past (The), the Present, pd the Future. 

8vo - ^2.00 

lamo .*. ^1-26 

« Full of important fiteta bearbur on topica that are now%gitatiJig 
all Europe. • • • These quotations will only whet the appetite 
of the Boientifio reader to devour the whole work. It is a book full of 
yaluable information."— fcwi^mM. 

'* Decidedly a book to be read by all who take an interest Ip. the pro* 
gnss of social ucienoe.^^Spectator, 

**A Southern man mysell. never given to tariff doctrines, I eonfesa to 
have been convinced oy his reasoninir, and, thank Heaven, have not 
now t6 learn the dillbrenoe between domd obstinaey and consistency. 
* Te gods, give us but lisht V should be the motto of every iaquirer 
after truth, but for for different and letter purposes than that whioh 
prompted the exclamation.**— 7%« UUe Jokn S. Skinner. 

** A volume of extensive information, deep thought, high intelli- 
gence, and moreover of material utility.*'— Loiuhm Morning MveriUer* 

** Emanating from an active intellect, remarkable for distinct views 
and sincere convictions.*'— Britofmia. 

<* < The Past, Present, and Future.* is a vast summary of progressive 
philosophy, wherein he demonstraies the benefit of political economy 
in the onward progress of ta&ankind, which, ruled and directed by over« 
whelming influences of an exterior nature, advances little by little, 
until these exterior influ^ices are rendered subservient in their turn, 
to increase as much asposaible the extent of their wealth and riches.*' 
—DicHonnaire Univerteidet Contanporaisu, Far G» Vapereau, ParUf 
1868. 

Principles of Social Science. 

Three Tolumes, 8TO,,olotU. •,<••••«••«•#«•«««••«%«««•••»•••• $7*&0 

COII'TlSIfTS.- Volume L Of Science and its Methods— Of Man. 
the Sutkject of Social Seienoo— Of Increase in the Numbers of Mankind 
—Of the Occupation of the Earth— Of Value— Of Wealth— Of the For- 
mation of Society— Of Appropriation— Of Changes of Matter in Place 
—Of M' hanical and Chemical Changes in the Forms of Matter. Vol- 
ume II. Of Vital Changes in the Form of Matter— Of the Instrument 
of Association. Volume III. Of Production and Consumption— Of 
Accumulation— Of Circulation— Of Distribution— Of Coneentiatton 
and Centralization— Of Competition— Of Population — Of Food and 
Population— Of Colonization— Of the Malthufian Theory— Of Com- 
merce— (^ the Societary Organization— Of Social Science. 

" I have no desire here to reproach Mr. Malfhus with the extreme 
lightness of his scientific baggage. In his day, biology, animal and 
vegetable chemistry, the relations of the various portions of the hu- 
man t)rganl8m, etc. etc., had made but little -progress, and it is to the 
general ignorance in reference to these questions that we must, as I 
think, look for explanation of the fact that he should, with so much 
confidence, in reference to so very grave a sutiject, have ventured to 
surest a formula so arbitrary in its character, and one whose hollow- 
ness becomes now so clearly manifest. Mr. Carey's advantage ov^ 
him, both as to facts and logic, is certainly due u great part to the 

Erogress that has since, been made ^ all the sciences connected with 
fe ; but then, how admirably has he profited of them I How entirely 
is he au courant of all these branches of knowledge which, whether 
22 
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THS WORKS OF HENR^ C. CAREY. 

directly or indireotlj, bear upon his sut^ect ! With 'what skill (\pea hd 
ask or each and eyery of wiem all that it can be made to furnish, 
whether of facts or arguments I With what elevated views, and 
what amplitude of means, does he go forward in his work ! Above 
all, how thorough in his scientific caution I Accuniulating inductions, 
and presenting for consideration facts the most undoubted and proba- 
bilities of the highest kind, he yM affirms nothing, contenting himself 
with showing that his opponent had no good reason for affirming the 
nature of the pitogresaioa, nor the time of duplication, nor the gene- 
ralization which takes the facts of an individual case and deduces 
from them a law for every race, every climate, every civilization, 
every condition, moral or physical, permanent . and transient, 
healthy or unhealthy, of the various populations of the many coun- 
laries of the world. Then, having reduced the theory to the level of a 
mere hyi)othesi8, he crushes it to atoms under the weight of facts."-^ 
If. De Fantenay in the "Journal det EconomUtes." ParU^ September^ 1803. 

" This book is so abundantly full of notices, facts, comparisons, cal- 
culations, and arguments, that too much would be lost by laying a 
I»art of it before the eye of the reader.. The work is vast and severe 
n ita conception and aim. and is far removed from the common run 
of the books on similar subjects."— JU Mondo LetterariOj Turin, 

**In political economy, America is i^presented by one of the 
strongest and most original writers of the age, Henry 0^ Carey, of 
Philadelphia. »»•♦♦♦♦♦•♦* 

** His theory of Rents is regarded as a complete demonstration that 
the popular views derived from Ricardo are erroneous j and on the 
suli^eot of Protection, he is generally confessed to be the master^ 
thinker of his country.'*— FFeffrntn^rer Eeview, 

" Both in America and on the Continent. Mr. Henry Carey has ac- 
quired a great name as a political economist. • « * • • 

'* His refutation of Malthus and Ricardo we consider most triumph- 
ant.*'— London OriHc. 

• 

" Mr. Carey began his publication of Principles twenty years ago ; 
he is certainly a mature and deliberate writer. More than this, he is 
readable : his pages swarm with illustrative facts and with American 
instances. •*•••*«♦•♦♦* 

" We are in great charity with books which, like Mr. Carey*s, theo- 
rize with excessive boldness, when the author, as does Mr. Carey, 
possesses ini^rmation and reasoning power.** — London Athenaum. 

** Those who would fight against the insatiate greed and unscrupu- 
letis misrepresentations of the Manchester school, which we have fre- 
quently exposed, without any of their orgazM having ever dared to 
make reply, will find in this and Mr. Carey's other works an immense 
store of arms and ammunition.'  ♦,* ♦.* » *  

" An author who has« among the political economists of Germany 
and France, numerous readers, la W¥>rth attentiire perusal in Eagr 
lAnd,*'— 'London Statetmon. ' 

" Of all the varied answers to the old cry of human nature. < Who 
will show us any good)* none are more sententious than Mr. Carey*s. 
He says to Kings, Presidents, and People, *■ Keep the nation at work, 
and tne greater the variety of employments the better.* He Is seek- 
ing and elucidating the great ifidical laws of matter as regards man. 
He is at once the apostle and evangelist of temporal righteousness.'* 
-^National JnieUigencer* 

" A work which we believe to be the greatest ever written by an 
American, and one which will in future ages be pointed out as the 
most successful efibrt of its time to form the great teientia acientiarum,** 
'-^PhUadaphid Evening BtOleHn. 
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THE WORKS OF HE^RT C. CARET. 

; • 

The^ Slave Trade, Domestic and Foreign ; 

Why it Exists, and How it maj be Extinguished. 12mo., 
cloth .f ^1.25 

CONTSK'TS.— The Wide Extent of Slavery— Of Slavery in the 
British ColonieB—Of Slavery in the United States— Of Emancipation 
in the British Colonie»^How Man passes from Poverty and Slavery 
toward Wealth' and Freedom — How Wealth tends to Increase — How 
Labor acquires Value and Man becomes Free — How Man passes from 
Wealth and Freedom toward Povertv and Slavery— How Slavery 
grew, and How it is now maintained in the West Indies— How Slavery 
grew, and is maintained in the United States — How Slavery grows in 
Portugal and Turkey — How Slavery grows in Indiar— How Slavery 

Sows in Ireland and Scotland— How Slavery grows in England— 
ow can Slavery be extinguished?— How Freeaom grows in Northern 
Germany— How Freedom grows in Russia — How Freedom grows in 
Denmark— How Freedom grows in Spain and Belgium- Of the Duty 
of the People of the United St&tes— Of the Duty of the People o^ £n{^ 
land. 

" At ft philosophical writer, Mr. Carey is remarkable for the union 
of comprehensive generalizations with a copious induction of facts. 
His research of principles never leads him to the neglect of details : 
nor is his aociunulation of instances ever at the expense of universal 
truth. He is, doubtless, intent on the investigation of laws, as the 
appropriate aim of science, but no passion for theory seduces him 
into the region of pure speculation. His mind is no less historical 
than philosophical, and had he not chosen the severer branch in 
which his studies nave borne such excellent fruit, he would have 
attained an eminent rank among the historian&trom whom the litera- 
ture of our country has received such signal illustration.^'*— Ado York 
Tribune, 



-•-•*- 



Freneh Politico-Economic Controversy, 

Between the Supporters of the Dovtrines of Cabet and 
of those of RicAjRDO and Malthcts. B7 MM. De Fontenay, 
Dnpnit, Bandrillart, and others. Translated from the 
< * Journal des Economistes*, ' ' 1862-63. (In pr^ts.) 

Protection of Home Labor and Home Prodac- 
tions 

Necessary to the Prosperity of the American Farmer. 
ByH. C. Baird. Paper ^ ; 13 

Smitli. A Manual of Political Economy. 

By B. Peshine Smith. 12mo., cloth $1.25 
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